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tii NOTICE. ] 


TWENTY-FIFTH ANNUAL MEETING, AMERICAN GAS 
LIGHT ASSOCIATION. 
mesilate 
GENERAL ANNOUNCEMENT, 
AMERICAN Gas LIGHT ASSOCIATION, 
OFFICE OF THE SKCRETARY, 
MonrTcualir, N. J., Sept. 13, 1897. 

There will be an annual meeting of the American Gas Light Asso- 
ciation held in Old Point Comfort, Va., on October 20, 21 and 22, 1897. 

The meeting will be called to order by the President, Mr. Chas. H. 
Nettleton, of Derby, Conn., at 9:30 o’clock a.M., Wednesday, October 
20, in the meeting hall of the Hotel Chamberlin, the headquarters. 

The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people, and in so doing a reply should be requested, 
for which a self-addressed, stamped envelope should be inclosed, as 
misunderstandings may thereby be averted. 

The Chamberlin is conducted on the American plan, and the rates 
will be as follows: $3 per day for single room without bath ; $4 for 
single room with bath ; $3 for each person, in double room without 
bath ; $4 for each person, in double room with bath. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Yo, 
AS SECOND-CLASS MATTER. 





The Hygeia Hotel, directly across the street from the Chamberlin, 
gives the same rates. 

The meeting hall will be the dancing hall of the Hotel Chamberlin ; 
thus the headquarters and the hall will be in the same building. 

The Roll Call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as it ap- 
pears on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attendance should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of Application for Membership accompanies this cir 
cular. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary’s hands by Oct. 
10, at the very latest, otherwise they will not be acted upon at this 
meeting. 

The list of papers to be read at this meeting is as follows : 

‘* Some Further Experiments on Interior Illumination,” by Mr. Alten 
S. Miller, Long Island City, N. Y. 

** Chemical Notes on Purification,” by Mr. Henry A. Mather, Brook- 
lyn, N. Y. 

‘*Gas Advertising,” by Mr. R. M. Searle, Atlanta, Ga. 

‘* A Report on Burner Stoppages,” by Mr. Paul Doty, Long Branch, 
N. J. 

A paper by Mr. K. M. Mitchell, St. Joseph, Mo., giving an account 
of a method successfully employed by him to obviate trouble from 
naphthaline. 

**A Quadruplex Purifying Box: Why Not?” by Mr. F. H. Shelton, 
Chicago, Ills. 

‘*Tron Rust in House Pipes,” by Mr. F. B. Wheeler, Long Branch, 
N. J. 

In addition to the above the following topics will be brought in for 
discussion by short written introductions : 

** Leakage.” 

‘*An Experience in Oil Storage.” 

** Notes on Main Pipe Laying.” 

‘* How can we Extend the Use of Gas for Culinary Purposes beyond 
the Heated Season ?” 

All questions for the Question Box should be sent in to the Secretary 
as soon as possible, in order that they may be printed in the next cir- 
cular before the meeting, thereby insuring their di-cussion. 

During the days of the meeting all announcements will be posted on 
the Bulletin Board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested to wear 
their membership badges in plain sight, thereby greatly aiding the 
officers and the local committee in their work, by affording a ready 
means of recognition. 

In order that the Year Book containing the report of this meeting 
may be published and issued to the members immediately after the 
meeting, notice is hereby given, that if any of the speakers at the meet- 
ing desire tocorrect their remarks in discussions before they are printed, 





they will be given an opportunity before leaving Old Point, but not 
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after. The stenographer will have typewritten copy of the principal 
discussions prepared at the headquarters between the sessions of the 
meetings, and all those who desire to correct their remarks must notify 
the Secretary at the close of the session at which such remarks are 
made, as all the report will be turned in to the printer immediately after 
the adjournment of the meeting. 

Special rates for transportation have been granted (viz., full fare 


going and one-third fare returning by the same route), by the several 
Passenger Associations named, and under the conditions noted. 


The Trunk Line Passenger Committee, covering territory west of 
New England and east of Niagara Falls, Buffalo and Salamanca, 
N. Y.; Pittsburg, Pa. ; Bellaire, Ohio; Wheeling, Parkersburg and 
Charleston, W. Va. oe ar 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. 


The Southeastern Passenger Association, covering the territory 
south and west of the Virginias, and south and east of the Ohio and 
Mississippi Rivers. 

The Central Passenger Committee, covering the following grounds : 
Bounded on the east, by Pittsburg, Salamanca, Buffalo and Toronto ; 
on the north, by the line of and including points on the Grand Trunk 
Railway, from Toronto to Port Huron, thence via Lakes Huron and 
Michigan to the north line of Cook County, Illinois ; on the west, by 
the west line of Cook County and the Illinois and Mississippi 
Rivers, to Cairo, including Burlington, Keokuk, Quincy, Hannibal 
and St. Louis; and on the south by the Ohio River, including points 
on either side of that river. 

The Western Passenger Association, covering the territory west of 
and not ineluding Chicago, Peoria and St. Louis—in other words, the 
territory west of that of the Central Association—have refused to grant 
the rate. Members from this territory should buy tickets from starting 
point to the nearest or most convenient point in the territory of any of 
the Associations granting the reduced rate, and at such point purchase 
tickets through to Old Point Comfort and obtiin a certificate. 


The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted sub- 
ject to these regulations. 

First.—The reduction is conditional on there being an attendance at 
the meeting of not less than 100 persons holding certificates. 


Second —Each person, to obtain the excursion rate, must purchase a 
first-class ticket (either limited or unlimited) to the place of meeting, 
for which he will pay regular fare, and upon request the ticket agent 
will issue a printed certificate of purchase of the standard form. Agents 
at all important stations are supplied with certificates. 

Third.—If through tickets cannot be procured at the starting point, 
purchase short-trip ticket to the most convenient point where such 
through tickets can be obtained, and there purchase through to place 
of meeting, requesting a certificate from the ticket agent at the point 
where each purchase is made. 

Fourth.—Tickets for the return journey will be sold by the ticket 
agent at the place of meeting at one-third the highest limited fare, only 
to those holding certificates signed by the ticket agent at point where 
through ticket to place of meeting was purchased, and countersigned 
by signature written in ink by the Secretary of the Association, certi 
fying that the holder has been in regular attendance at the meeting. 

Fifth.—No reduction of fare will be made on the return passage, if 
the going ticket is purchased more than three days before the opening 
date of the meeting; except that when meetings are held at distant 
points, to which the authorized limit is greater than three days, tickets 
may be purchased before the meeting in accordance with the limits 
shown in regular tariffs, 

Sixth.—Certificates are not transferable, and return tickets secured 
upon certificates are not transferable. The transfer of any such is liable 
to prevent the securing of reduced rates fur future meetings. 

Seventh.—The certificate of agent at starting point, duly endorsed by 
Secretary of Association, must be presented to ticket agent at place of 
meeting, within three days (Sunday not reckoned, except by Southern 
Passenger Association), after adjournment of meeting. The return 
ticket will be for the line or lines covered by the going ticket. 

Eighth.—No refund of fare will be made on account of any person 
failing to obtain a certificate. , 

The Old Dominion Steamship Com 
trip fare of $10 from New York to Ol 
and meals both ways. 


ny have also granted a round- 
Point. This includes stateroom 


SPECIAL. 


Be sure to obtain a railroad certificate when buying your ticket for 
Old Point, as the greater the number of certificates handed in the easier 
it is to get the reduction iu rates next year. Apply for ticket and certifi- 
cate at least 30 minutes before train time. Each person must sign his 
own certificate at time of purchasing ticket for Old Point. Be sure to 
hav e the Secretary endorse your certificate at Old Point as soon as you 
get there. Apply for return ticket at least 30 minutes before train 
time, and have your certificate with you. Any person, ladies included, 
attending the meeting, is entitled to the reduced rate from the territories 
named. Members will please hand their certificates to the Secretary, 
or his clerk, upon arrival at place of meeting. If there are 100 mem- 
bers present, hoiding certificates, each certificate will then be properly 
endorsed and handed back to owner, before adjournment. 


If a sufficient number of. subscriptions are obtained there will be a 
banquet at the Hotel Chamberlin, Thursday}evening, October 21, and 





an excursion on the waters of Hampton Roads and the James River, on 
Friday, October 22. Tickets admitting member to banquet and, with 
ladies accompanying him, to the excursion can be had for $5. If you 
wish to join in these entertainments please sign enclosed card and mail 
it to the Secretary at once. It will be necessary to have at least 100 
subscriptions to make them successful. 


ALFRED E, ForstTALt, Secretary. 


Extracts from the Constitution. 


Sgc. 12. Application for Active Membership, or for Associate Mem- 
bership, or for transfer from Associate to Active Membership, must be 
received by the Secretary at least ten days prior to the meeting at which 
the application is acted on. 


Sec. 51. No member who owes two years dues shall be entitled to 
vote, or to participate in the deliberations of the Association, or to re- 
ceive a copy of the proceedings. 

Skc. 52. Any member whose dues shall remain unpaid for a term of 


three years, may be dropped from the roll of membership by a vote of 
the Council. 








BRIEFLY TOLD. 

THE QUALITY OF New York City Gas.—It is a matter of common 
knowledge that those most intimately connected with the ownership of the 
gas properties of New York city have consistently and connectedly de- 
nied, when asked the question, that any concerted proposition for the 
amalgamation of such properties is in process of settlement. A suffi- 
cient refutation, however, of their denial can be found in the papers 
lately filed with the Secretary of State, announcing the formation of 
certain ‘*‘ Union Companies,” whose ultimate function will be the absorp- 
tion of allinagrand union. To besure, itis the province of those whoown 
property to do with it as they will ; but if the property owners of pub- 
lic bestowments are too unmindful of the rights of those who hold that 
their concession is the main stock in trade of the proprietors, then is 
real trouble likely to ensue. At the last session of the State Legisla- 
ture, when the newspaper attempt to enforce a cut of 20 per cent. in the 
local gas rate was in its warmest throes, the leading, binding and con- 
vincing argument of the opponents of the proposition was that the gas 
sold in New York city was the best gas made and sold the world over. 
It was pointed out that the city Companies could easily conform to the 
dollar rate, if the authorities would concede that the quality of the gas 
sold might be appropriately lowered. Such argument, outside of any 
financial consideration, was the one which Jed most to the passage of 
the 5-year scaling rate. Now, though, that consolidation is possible, 
yes, probable, it is not at all reassuring to hear from many quarters 
that the gas is not in quality what it had been. Under the scaling rate 
the Companies secured ample protection from the State, and it is to be 
hoped that they will maintain the standard of quality that, more than 
anything else, helped them in their unseating last year of the buzzards 
who waited to wreck. 





THE SILVER MEETING OF THE AMERICAN ASSOCIATION.—President 
Nettleton, Secretary Forstall and the other executives and committees 
of the American Gas Light Association, have been pulling together 
most effectively in their arranging for the Old Point Comfort meeting 
of the American Gas Light Association, which assembling is only a 
week off. That it is 16 to 1 the silver wedding of the Association can 
be none other than a shining success is more than assured. No change, 
in the shape of addition, has been made to the technical programme, 
but as that is sufficiently lengthy and varied, the members can rest sat- 
isfied that the meeting will lack nothing on purely professienal ac- 
count. - The outing programme gains in certainty and variety, and the 
numbers thereon have been brought to the set point by the Committee 
of Arrangements, who know how, beyond a doubt, to order well and 
wisely. Again we repeat the suggestion that those who will journey 
from New York, by boat route, Monday afternoon, the 18th inst., 
should secure their berths well in advance. 





Norrs.—The current story, and there’s very much of truth in it, is 
that the reorganizers of the Detroit Gas Company have agreed not to 
make many changes in the working staff. The main change, so far as 
we have been advised, will be in respect of the place of General Man- 
ager, a post that is likely to be assigned to Mr. Henry D. Walbridge, of 
the Grand Rapids (Mich.) Company.——The Peoples Improved Gas 
Company, to operate in Trenton, N. J., has been incorporated by Mr. 
William L, Elkins, Jr., of Philadelphia, Watson H. Linburg, R. 
Stockton, A. L. Worthington, C. A. Ford and others. It is capitalized 
in $325,000.—The Pittsburgh (Pa.) Gazette says that the consolidation 
of the gas properties of that city is well underway. The eventuation 
of the scheme will be the erection of a new plant on Second ave- 


‘nue, adjoining the plant of the old Pittsburgh Gas Company. 
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[Prepared for the JourRNAL.] 
Certain Phenomena of Gas Explosions. 
cae 


By Dr. W. H. Brrcnmore. 


There are a number of phenomena recorded as occurring in the vari 
ous accounts of gas explosions which have hardly any place in litera- 
ture, although they are given undue prominence occasionally by dam- 
age done to the surrounding property. Among these is the deposit of 
lampblack. This substance is infrequently, but occasionally, found 
diffused in a way which is as unaccountable as some of the phenomena 
of a firedamp explosion. This deposit of lampblack was so great after 
the last acetylene explosion in Paris as to give rise to a damage suit 
which was settled by paying some thousands of dollars. Strange to 
relate, it was in rooms, and at a distance from the focus of explosive vi 
olence. Yet if any gas could be supposed to blow up clean it should be 
acetylene, since it is so very diffusible ; and, surely, it had all outdoors 
to get its oxygen from. This fact leads one to doubt if the usually as- 
sumed, implicitly if not explicitly, theory of gas explosions, by admix- 
ture with the outside air and subsequent ignition, is justified by the 
facts. 

According to the assumed theory, and anyone who doubts its being 
the theory can in a few minutes satisfy his mind that it really is so by 
reading any book on gas analysis, the mixture of inflammable gas and 
air after ignition by any cause, electric spark or free flame, unites to 
form two oxide gases, carbon dioxide (CO,) and water (H,O). There is 
no mention or suggestion of any other chemical change or union. The 
only reservation is that ‘if the amount of oxygen is deficient the ex- 
plosion will be incomplete.” Just what is intended by this reservation 
it is hard to determine, nor is it made easier by the fact that for the 
word ‘‘ explosion ” the word ‘‘combustion ” sometimes appears, and is 
the action which may be incomplete. 

The materials to be exploded under conditions of control are usually 
in a globular receptacle, holding about 250 cubic centimeters, from 
which a neck, about 15 millimetersin diameter and the same in length, 
is led away to terminate in a thermometric tube, by which junction is 
made with other apparatus ; as, for example, the measuring one. The 
explosion wires are led in through the ‘‘neck” above described, and 
are usually only an eighth of an inch apart. It is seen from this that 
the explosion begins not in the middle of the volume of gas in the 
bulb, but outside this volume, and in a very restricted space. 

There is another form of explosion apparatus in which the expansion 
of this gas, instead of undergoing restraint as in the usual ‘‘ explosion 
pipette,” is allowed to expand almost at will. This is not often used. 

When the gas to be exploded is oxyhydrogen, obtained by decompos- 
ing water, the explosion is apt to be violent, and the bulb is sometimes 
broken. This is almost certainly the case if the mercury can rush up 
into the vacuum produced. To obviate this it is well to protect the 
bulb with two stopcocks instead of one. It was not until I had frac- 
tured some expensive apparatus that I hit upon this device; since then 
I have had no trouble. Still, in exploding this mixture, some inert gas 
(argon, if available, barring this, nitrogen) should be used to dilute the 
mixture, and by its elasticity form a cushion for the explosion. It 
should always be remembered that nitrogen is by no means the inert 
gas it is sometimes represented to be, and it often leads to strange con- 
fusion. When the facts are stated on paper they do not impress one 
with the force resulting from the making of a few experiments. 

The experiments, and attempts atexperiments, given here were made 
under conditions of control, and always with the best of care to get re- 
sults which could be relied upon. As a rule, the measurements were 
made by the exact method with a modification of the Kreusler’s 
apparatus. 

The ignition apparatus was peculiar. It consisted of a condenser 
containing 600 square inches of tinfoil, glass insulation, primed with a 
coil capable of giving 1} inches sparks in dry air. The discharging 
points were only 3-16 inch apart, and it took some minutes to fill the 
condenser to overflowing, but when it did discharge the results were 
worth while. 

The first experiments were made to test the apparatus, and it was 
/henomena observed in this series of trials which instituted the series 
‘f experimenis and observations of which a few are discussed in this 
paper, 

In testing the apparatus I soon found, such was its delicacy, that I 
could Cetermine the change in the bulk of the air in thé bulb produced 

y the rearrangement of the molecules under the influence of the said 
electric discharge. I soon satisfied myself that this change was in the 
ize of the oxygen molecule, the molecule O, being, of course, the same 
size as O,, the compression was perceptible, 30, + f = 20, + f. 
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From the daily experience of all who have made oxyhydrogen it is 
well khown that the tendency to form this three atom molecule is enor- 
mous in nasvent oxygen, and it takes:a very considerable period to re- 
arrange it, ' 

Next, I repeated the famous experiments of Bunsen with atmospheric 
air and oxyhydrogen. I naturally anticipated coincident results. To 
my surprise I did not get them. The results with my apparatus are all 
rational, c nsidered with respect to each other, yet they run away very 
slightly, but markedly, from the Bunsen resalts. The’ error is‘always 
an error by excess. The amount of change shown by my experiments 
is always greater than that shown by Bunsén’s.: I'¢ar-explain it only 
as caused by the difference in'the arrangement of the apparatus. Ina 
long tube the explosion is comparatively slow—more like the word 
used by the learned Baron, a combustion ; while in tlie large bulb it is 
sharp, like a percussion cap. oe 

Having satisfied myself that my results would agree with each other, 
and could be relied upon, I mixed hydrogen obtained from zine with 
the oxygen of the air and produced a large number of explosions. 

Two distinct methods were used for the-mixing. In one the hydro- 
gen to be burned was drawn from the hydrogen pipette and transferred 
to the explosion pipette, the amount determined, an amount of atmo- 
spheric air added, the amount determined, and the explosion made. 
Of course, the oxygen content of the air used had been previously de- 
termined: in other ways, preferably by the alkaline-pyrogallate and 
phosphorus methods. These always give results which can be checked, 
and a gasholder filled with assayed air will give the same oxygen con- 
tent a week hence. 

In the course of a few experiments it became evident that too much 
oxygen disappeared. Sometimes the excess would reach 34 per cent.; 
at other times it would only be one-fourth of one per cent. This phe- 
nomenon demanded an explanation. It was all the more startling, be- 
cause of the accuracy ascribed by Hempel to the hydrogen methods of 
air assay. Suspecting that ‘‘ozone” was the cause of my error, I 
tested my residues for it and found it, and I also found that hydrogen 
binoxide was present ; in other words, in addition to the water mole- 
cule, HOH, H-O-O-H had been formed. The next discovery was that, 
so unstable were these molecules, if the residue from the explosion was 
allowed to stand for an hour or so in bright light, the pressure being 
partial, the unions broke up, and practice and theory again agreed. 

The other method of experiment was to pass the hydrogen in meas- 
ured amount into a large holder, then to pass in a measured amount of 
air, to give the two time to mix, then to withdraw the amount of the 
assay, explode, and test the results. So exactly comparable were they 
that it seems to me the bulb may be considered as large enough to 
guarantee the mixing. 

It is absolutely certain that when the explosion takes place in a 
tube, Bunsen’s method, the results do not follow. Why, then, ina 
very large bulb? Simply because in the large bulb the disruption of 
molecules is so very much more rapid than the reformation that, in 
the condensation produced by the heat of explosion, the motion of the 
atoms is impeded, and they take unions which are distinctly compelled 
or artificial in their condition. 

It seemed to me that this explained some of the phenomena of gas 
explosions, and especially some of the mysteries connected with the 
freaks of gas engines; and, with this belief, I proceeded as follows : 

Experiments with Acetylene.—My reasons for the choice of this gas 
weretwo. In the first place, there is not the smallest difficulty in get- 
ting it pure, especially if a ‘‘dry generator” be used ; and, in the 
second place, its composition is identically the same at all times. The 
air used was first carefully dried, then passed into a gasholder, hold- 
ing about 10 liters, over mercury, and the amount of oxygen contained 
was ascertained by assay. The absence of carbon dioxide was assured 
by passing it in contact with potash before drying it. To all intents 
and purposes it was simply a mixture of oxygen and nitrogen in known 
quantities. Under these circumstances the results ought to have been 
predicable ; to my surprise they were not. 

Theoretically.—Two volumes of hydrogen, gaseous, are here com- 
bined with two volumes of carbon, also gaseous, to the formation of 
two volumes of acetylene. This being premised, 10 cubic centimeters 
of acetylene must be made by combining 10 cubic centimeters each of 
hydrogen and carbon. To burn this 10 c.cm. of hydrogen, 5c em. of 
oxygen should be needed, and to burn the carbon 20 c.em. of oxygen. 

The residue should be 10 c.cm. of watery vapor, at 100°C., and 20 
c.cm. of carbon dioxide, or, expressed in formulae. 

10 C,H, = 10 C, + 10 H,,. 
20 H, + 10 0 (5 O,) =10 H,O + 2=5 H,0O. 
10 C, (20 C) + 20 O, (40 O) = 20 CO,,. 
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Or, as expressed by Sutton (page 432) : 


Acetylene, C,H, 

Volume of combustible gas 

Volume of oxygen consumed 

Contraction after explosion 

Volume of carbonic anhydride produced... 


In which statement no allowance is made for the vapor of the water 
formed, which disappears of course when the measure is made over 
water. 


In Practice.—To start out with, I passed into the explosion pipette a 
measured amount of acetylene and then added air, assayed, to make up 
the required volume and exploded it, or rather tried to. The explosion 
I obtained was emphatic, but it yielded, not 2 volumes of carbonic 
anhydride, but much less ; and, what is not provided for by theory, a 
copious supply of smoke. In other words, either the carbon was thrown 
out as graphitic carbon or as lampblack. I made no attempt to deter- 
mine the amount of water, and consequently do not know, but I be- 
lieve the solid thrown down was lampblack. 

Evidently there was something more to the question of explosion 
than theory required. I repeated the experiment a number of times 
with scarcely varying results, although there was asmall variation, and 
then made a very careful series determining the oxygen in the resi- 
dues. Astonishing as the fact seems, the fact is as stated that in three 
of five instances, there was oxygen in the residues. In the other two 
I did not find it. In three instances I tested for the oxygen ; first 
with phosphorus with negative result, but the results on an after test 
with pyrogallate in one case being positive, I concluded an unknown 
hydrocarbon was present and tested with pyrogallate at once in the 
other two. 

The deduction from these experiments is obvious ; the mechanical 
situation of the molecules was such that the union with oxygen was im- 
possible. 

Increasing the amount of air, until I had eight times as much as I 
should have required according to the theory, gave results altogether 
satisfactory so far as the carbon dioxide was concerned. The error, if 
any, was not measurable, even by the extreme exactitude of the method 
employed. 

It would seem quite possible then that, although when the air (oxy- 
gen) is in great excess and combustion is complete, it has a limitation. 

I next began a series of experiments to determine if I could get the 
limiting values. 

It is known that oxy-hydrogen will not explode when 100 volumes of 
air are mixed with 13.5 of the oxy-hydrogen gas, while there never 
has been a determinate limit given the other way. 

To whatextent must acetylene be diluted to refuse to explode or even 
to burn? This I do not yet know with any exactness. On the other 
hand, I do know that when a verysmall amount of air is mixed with a 
very large bulk of acetylene, comparatively, some very interesting 
phenomena may be expected. I have made a number of experiments 
in this direction, and also a number with respect to the explosion of 
oxy-hydrogen in contact with air-acetylene mixtures. For the moment 
it is enough to say that the violence of the explosion depends almost 
entirely on the exactness of the dilution. 

Experimentation with illuminating gas gives also exquisite results. 
If, for example, two bulbs, both containing explosive mixtures, but of 
different density in respect to the hydrocarbon content, are connected 
by a tube, not too long or too small, a series of results to set one think- 
ing can be obtained. 

The apparatus used was as follows: A bulb, capacity 500 c.cm.,which 
is to all intents the same as any other explosion pipette, is joined to a 
second, with a tube and a stopcock, having a millimeter bore. Both 
bulbs are filled with mixtures of illuminating gas and air ; one may be 
a mixture which will detonate and the other not. The joining tube 
should not be less than 5 cm. long, if the experiment is intended to be 
very striking, and the stopcock should be in the middle. 

Tet it be supposed that both mixtures will detonate, if sparked ; but 
be sure that one is near the lowest limit of dilution, the other near the 
highest. It is manifest that if the stopcock be opened the two will mix 
and the proportions established will be identical ; but this takes time, 
through a hole so small and atube so long. When all is in readiness 
open the communication between the two and detonate the one which 
is nearer the upper limit. The flame will pass the tube as if blown in 
by the pressure, and detonate the other. But in this other the explo- 
sion is only partial, and a bright white flame, like a ball, surrounds the 
opening of the tube, and the rest of the bulb is filled with smoke. But 
measured on a dynamometer the force of the second explosion is more 





than the first. It is also surprising to see that a deposit of lampblack 
covers the surface of the mercury in the second bulb. 

While the conditions of experiment require a very small apparatus, 
we have here the mechanical conditions of the most destructive form 
of gas explosions. 

Another curious analogy can be experimentally shown as follows : 
The first bulb, of course, contained an excess of air. Without opening 
the communication between the bulbs, detonate this and then open the 
stopcock and continue passing the sparks. For a few minutes no ex- 
plosion will follow, but in a little while a second explosion will take 
place, beginning in the same way as in the first experiment, but of 
greater violence, and, being driven through the tube into the other 
bulb, detonates that also. 

If the tube between the bulbs is not straight, but bent at right angles, 
the extension from one bulb into the other is improbable, but it is 
almost certain that the tube will be broken. 

Another very curious result is sometimes obtained. Make the explo- 
sion, preferably with‘acetylene, in a tubulated receiver. Cork one of 
the openings, the other should be closed with a stopcock. The mix- 
ture should be one which will explode completely. If the explosion is 
started near to the corked opening, the cork is at once blown out and is 
followed by an insignificant flash ; but if the position of the wires is 
changed, so as to explode the contents in the reverse way, the table 
will probably be covered with lampblack. 

To obtain the exact conditions is a matter of study, as is also the best 
form of the bulb used for the explosion, but I have succeeded in getting 
the lampblack thrown down 2 feet from the opening. Just the same 
thing can be done with illuminating gas. 

A still more interesting experiment is possible by connecting the ex- 
plosion tube filled with air, corked at one end with a holder containing 
acetylene, by a tube of }-inch bore. The acetylene diffuses into the 
long tube, which should not be less than 2 inches bore and 2 feet long. 
The opening into the acetylene container should be about in the middle. 
Setting the sparking apparatus going, allow the acetylene to diffuse 
into the tube. In afew minutes the cork will be blown out, and a 
splendid flame will follow with a comparatively large amount of lamp- 
black. This experiment is of the more interest, as when a minimum 
quantity of acetylene is exploded in a maximum of air there is not the 
smallest indication of a flame. 

If, now, the phenomena of the explosion in Paris be compared with 
the laboratory experiment it will beseen that the conditions are exactly 
reproduced. The long tube can represent the long workshop, the 
corked end the windows, the table the street, while the gas discharging 
from the holder into the middle of the tuoe represents the leaking can. 
It will be remembered that the acetylene at the accident was fired some 
distance from the can, and yet no damage by fire or soot was done in 
the neighborhood of the point of ignition ; nor yet at the place where 
the cylinder went to pieces, although the men were injured as well as 
killed. It must be remembered that there was a difference of expert 
opinion as to the cause of death. Atthe windows, however, there was 
evidence of damage by intense flame; so also, in the experiments the 
mouth of the glass tube was very hot. Across the street there was no 
trace of fire damage, but only soot. 

Tracing the course of the explosion in the tube there is, first, a small 
explosion in the neighborhood of the electrodes, followed by a reduced 
pressure in the tube, a rush of the acetylene from its own elasticity, 
into it, enriching the gas mixture instantly and enormously. The ex- 
plosion had started combustion of the gas too rich to explode, which, in 
turn, lighted the renewed and now unconfined explosive. This ans 
wers, item to item, for the course of the explosion and explains the 
thing which puzzled the experts in Paris ; the fact that while the win 
dows in the line of the explosion were blown out, those at right angles 
to that line were not blown in as, by analogy, they should have been. 
The smashing of the can after it began to leak can only be explained 
on the ground of a sudden rending force, such as a great rise in tem- 
perature, which the gas, suddenly taking fire and burning, could wel 
explain. 

In the Paris explosion, as in the tube experiment, three distinct steps 
are seen. (1) The firing of a detonating, but very impoverished ex 
plosive mixture, accompanied by the blowing out of the windows, or 
cork from the tube ; (2), the sudden enrichment of the as yet unused 
air, the amount being greatly increased by the influx from without 
(3), the ignition, but now very important explosion, of this nearly un 
confined mixture accompanied by a tremendous outburst of flame and 
smoke. 

The merging of the three parts into one may be sensible, but is due 
simply to the failure to distinguish. 
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The extreme importance of the shape of the containers in the results 
of an explosion, and the relation of corners is not enough insisted on. 
The ordinary Hempel apparatus practically functions as two connected 
chambers analogous to the two connected ones of the experiment pre- 
viously described. The first flash dives down into the mixture in the 
bulb and fires this, a visible interval occurring in some cases. It seems 
of importance, therefore, that the chamber above the bulb should be as 
shallow and as wide as consistent with structural success. 

The very complicated mixtures which are offered by gasoline and the 
enormous amount of air required by them for perfect combustion, give 
rise to very remarkable phenomena. 

If the gasoline air gas as it comes from the mixer, holding 16 per cent. 
of hydrocarbon vapors, the explosion may take a very interesting 
shape. 

To obtain this result I have usually proceeded as follows, and have 
hardly ever failed in accomplishing my intention. 

First, the supply of air is drawn into the explosion pipette to the ex- 
tent of 8 times the volume of the gas, so called ; then the gas is drawn 
in. A reasonable time is allowed to elapse for diffusion, and then the 
mixture is ignited, a flash of flame like an inverted pyramid strikes 
down into the cavity uf the bulb from the smaller one at the top. This 
is followed by a larger, umbrella-shaped cloud, which seems to fill the 
upper half of the bulb. I have never seen anything like completecom- 
bustion of the mixture, a comparatively large deposit of lampblack al- 
ways resulting. 

It is a curious fact that the carbonic anhydride resulting, compared 
with the oxygen which has disappeared, should give C,H, as the gas 
which has burned under these conditions. 

Such a series of experiments has given much food for reflection, and 
has suggested many more; but it does not seem best to publish the 
analytic and other data at present. Thestudy has taken much time, but 
the results have justified it, tending to show, as they do, that the 
mechanism of gas explosion is a much more complicated process than 
is commonly assumed. 

During the coming winter I expect to be able to make a series of 
studies and experiments which will give more certain knowledge as to 
the effect of shape in the vessels used, and the character of the com- 
munication between them upon the course and other phenomena of 
explosion. 

rhe great practical importance of a more accurate and extended 
knowledge in this matter isshown by the frequent mention of accidents, 
from the explosion of illuminating and other mixtures of gases with 
atmospheric air, recorded in the daily papers. 








Some Practical Observations on Gas Manufacture. 
i 


By Mr. 8. CARPENTER, of East Ham, Essex, in the London Journal. 


In submitting the following observations for publication in the Jour- 
nal, it should be explained that they have not been written for manag- 
ers of gas undertakings who have had the advantage of a thorough 
training in their profession, but are intended to serve, in a modest way, 
as a guide to those who have attained responsible positions in gas works 
by virtue of natural ability rather than of liberal education. The 
writer offers them in the hope that they may be of service to those who 
peruse them. 

The Production and Purification of Gas.—In the carbonization of 
coal for the production of gas, the retorts should be at a bright red 
heat before the coal is put in. When it has been deposited, and the lid 
of the retort closed, the heat causes the coal to intermesce, and liberate 
the volatile matter, which passes up the ascension pipe into the hy- 
draulic main. The gas and the tar should be allowed to flow to the 
condenser before being separated, as on reaching it they will separate 
‘\hemselves—the tar being deposited and the gas going on to the purify- 
ing apparatus. The liberation of the volatile matter in the coal sets 
‘ree the different impurities it contains. These present themselves in 

arious states of combination. Sulphureted hydrogen shows itself in 
wo forms—one being found in the crude gas, and the other in the am. 
noniacal liquor. Hydrogen appears in several forms and under 
arious conditions. It combines with different ingredients to produce 
certain hydrocarbons, such as gas, naphtha, etc.; with sulphur, to form 
sulphureted hydrogen ; and with nitrogen, to form ammonia. Carbon 
ombines with oxygen to form carbonic oxide and carbonic acid, and 
with sulphur to form bisulphide of carbon. 

Crude gas, as is well known, is an unpurified vapor or smoke. At 
‘ue arch pipes, before it passes through the tar in the hydraulic main, 

‘can be plainly seen ; but at the outlet of the main end of the con- 





densers, it is not perceptible. The condensers perform a very important 
part in the purification of coal gas. The gas and tar together, on 
issuing from the outlet of the hydraulic main, should be conveyed a 
distance of some 300 or 400 feet before they enter the condensers. Those 
formed of a series of vertical pipes, so that the process of cooling the 
gas may be carried on above ground, are very good. This method will 
avoid any sudden condensing of the gas and prevent stoppages. By 
keeping the tar for a long time in contact with the gas, it will be en- 
abled to do its work asa purifying agent. It may, perhaps, cause a 
litile surprise that the writer should call tar a purifying agent. Tar 
consists not only of several components of a fluid kind, as usually 
represented, but contains also a portion of solid carbon or soot which 
has been prevented from undergoing mechanical admixture with the 
gas by the peculiar attractive and condensing power of the various hy- 
drocarbon compounds ; and the fact that when the crude gas has passed 
through the hydraulic main it is found to have lost its smoky color, 
proves very clearly that it is the tar in the main that has removed it. 

If the gas has been properly cooled in the condensers, and the tar 
separated before it reaches the scrubbers, the gas should be well washed 
with ammoniacal liquor and fresh water. This is indispensable to its 
perfect purification. If the gas is not properly condensed, and as much 
as possible of the tar removed from it, and the temperature of the gas 
at the outlet of the condensers is about 80° F. in summer, the absorbent 
power of the water passing into the scrubbers will be very much 
diminished ; or if the tarry macter is carried forward in large quantity 
into the scrubbers, the bottoms will, in course of time, become stopped 
up to a degree that will seriously affect the purifying action of the ap- 
paratus. To prevent, to a certain extent, the tar from passing into the 
scrubbers, if there is not a washer on the works, the gas should be first 
sent into a large tank, where much of the tar will be deposited ; and if 
the scrubbers are kept in good working condition, they will take out the 
ammonia, and a large portion of the sulphureted hydrogen as well. 
They are also capable of removing much of the carbonic acid—a very 
important part of the work they perform in ridding the gas of some of 
the impurities already mentioned. For example, supposing the crude 
gas at the inlet of the scrubber contained 2.8 per cent. of carbonic acid 
gas and 1.3 per cent. of sulphureted hydrogen, if it is well scrubbed it 
will at the outlet contain only 1.6 per cent. of the former and 0.5 per 
cent. of the latter, as shown by the eudiometer tube. The portion of 
carbonic acid that is not taken out by the scrubbers, of course, passes 
on to the lime purifiers, its admission into which is, of all the ingredi- 
ents, most detrimental to the chemical action of the lime on the crude 
gas, as it converts that material into carbonate of lime, which has no 
effect on the bisulphide of carbon in the gas. With regard to the 
choice of condensers, the writer, in practice, has found vertical con- 
densers very good ; for the reason that, as the gas passes up and down 
the pipes, the tar is gradually separated from it. He is strongly of 
opinion that the particles of tar, as they fall down the pipes, mix with 
the ascending gas, and take out and retain a portion of its bisulphide of 
carbon. 

Good condensation is the first step to good purification. The second 
step is to well scrub the gas. From the outlet of the exhausters the 
gas is passed into the inlet of the scrubbers, where the ammonia is 
washed out by water. The writer prefers the kind known as, ‘‘tower”’ 
scrubbers, for the reason that the gas enters at the bottom of the vessel 
and in rising is met by water falling from the top like rain. The 
stream of gas in ascending is parted, so to speak, by a series of inter- 
vening wood grids or broken bricks, so as to present it in a finely- 
divided state to the down-pouring water. If the temperature of the gas 
entering the scrubbers is about 70° F., and that of the fresh water about 
60°, the water is capable of absorbing about 780 times its own volume 
of ammonia, fully 24 times its volume of sulphureted hydrogen. and 
about 1 volume of carbonic acid. The writer is speaking from practi- 
cal experience with tower scrubbers, where fresh water and ammonia- 
cal liquor are used. The third step in the purification of gas is its 
treatment by lime in the lime purifiers. Two of these will be sufficient 
for the removal of the carbonic acid and a portion of the bisulphide of 
carbon. Of course, the size of the purifiers will vary according to the 
make of gas. The first purifier will decarbonate the gas, and at the 
same time remove a portion of the bisulphide of carbon. The second 
purifier will contain the &ydrogenated sulphide of calcium; and this 
will take out the rest of the bisulphide of carbon.' The fourth step in 
the purification process is to pass the gas on leaving the lime purifiers, 
through boxes containing oxide of iron, to take out the sulphureted 
hydrogen ; a little atmospheric air being admitted with the gas. If the 


1, For fuller particulars in the working of lime purifiers, the reader may be referred to 
the author's pamphlet on the ** Purification of Coal Gas.” 
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purifiers are worked in the manner described, gas will be purified in 
the way best known at the present time. The writer has followed this 
method for thirty years, and has obtained good results in removing the 
bisulphide of carbon from the gas. 

The Manipulation of Lime.—The best way to manipulate lime for 
coal gas purifivation and the ventilation of the purifier, and at the same 
time effect the revivification of the foul lime therein, so that it may be 
used a second time, and abate the nuisance created each time the puri- 
fier is emptied, is-to proceed as follows: First make a connection at the 
bottom of the side of the purifier, just below the lowest layer of lime, 
and then bring it into communication with the inlet of a steam-jet ex- 
hauster, the outlet of which should be connected to a small purifier 
charged with oxide of iron. This is for the purification of the air being 
drawn through the foul lime purifier, as it is at first heavily charged 
with sulphureted hydrogen. There should be two pressure gauges on 


_ the exhauster—one on the, inlet, showing the vacuum thereon, and the 


other on the outlet showing the pressure there. When the first lime 
purifier has done its work, and is thrown out of action, draw the plug 
in the cover, and let the vessel rest for an hour. Then start the ex- 
hauster. After it has been at work about six hours, raise the cover of 
the purifier. Before this is done, 3-10th vacuum will be sufficient. If 
there is too great a vacuum at first, it will raise the temperature of the 
lime, and there will be danger of firing the grids—a very serious con- 
sequence. After the exhauster has been running from four to six 
hours, lift the cover of the purifier and raise the vacuum to 8-10th. 
Continue to ventilate for 18 hourslonger. If the cover of the purifier 
is raised before the exhauster is started, a great nuisance will be 
caused ; but by ventilating the purifier as described, this will be pre 
vented. 

When the purifier is out of action, the foul lime in it contains car. 
bonic acid, sulphureted hydrogen and bisulphide of carbon. By draw- 
ing air through, its temperature is raised to about 200° F.; and this 
causes decomposition of the impurities. The writer tested air that had 
been drawn through foul lime, and found in it, at the outlet of the ex- 
hauster, carbonic acid and .sulphureted hydrogen; but after the 
exhauster had been at. work about 8 or 10 hours, there were no notice- 
able impurities given off. It appears that, on raising the temperature 
of the foul lime, chemical action takes place between the air and the 
lime ; and the bisulphide of carbon in the lime is thereby decomposed. 
After the lime has been revivified, we get in the purifier sulphide of 
calcium instead of foul lime. When taken out this should be well 
spread and exposed to the air for a day or two—a little water being 
added if needed. It should afterwards be well mixed, and then it will 
be ready for the purifier. On being used again, it should be put into 
the purifier in the same way as clean lime. When the purifier is 
charged with sulphide of calcium, it acts much more quickly on the 
crude gas than does the clean lime, which has noaffinity for bisulphide 
of carbon ; but when the clean lime becomes saturated with sulphur- 
eted hydrogen, it begins to take this impurity out of the gas. The 
writer has found by practical experience that, if pure sulphide of cal- 
cium is put into a purifier, and clean gas is turned into it, there is 
little or no chemical aetion between the two; but if crude gas is sent 
into the purifier, chemical action is at once set up. 

Lime is a very delicate thing to handle without causing injury or 
damage to it for the purification of gas. Great care must be taken in 
preparing lime for the removal of the bisulphide of carbon from the 
gas. It must neither be too wet nor too dry. It must not be screened, 
as this would make it too fine, which would cause extra pressure. If 
there are any lumps, they should not be any larger than ordinary 
pieces of loafsugar. If the lime is too lumpy, the gas will pass through 
it too quickly, and then the bisulphide of carbon will not be sufficiently 
removed. The best way of preparing lime, after it has been properly 
watered, for taking out of gas the sulphur it contains in other forms 
than sulphureted hy drogen, is to well mix it, and break the lumps with 
a shovel when turning it over, Care should be taken not to allow any 
air to mix with the lime while it is being employed for purification, as 
it interferes with the chemical action already referred to. This action 
is a very simple one, being merely the neutralization of the bisulphide 
of carbon in the gas by the alkali sulphide of calcium. Sulphur is of 
an acid nature, while lime is an alkali in its nature which has great 
affinity for the acidity of the bisulphide of carbon—in fact, there is a 
chemical action going on between the lime and the crude gas when they 
meet in the purifier which has not yet been satisfactorily explained. 

The writer has tried his utmost to solve the mystery above alluded 
to; but he has not been able todo so, All he has been able to do is 
this: When the lime in the purifier has been in its best working condi- 
tion he has had the cover lifted, and then tried the temperature of the 





lime. But it was impossible to get it with the thermometer, as it fell s 

quickly when the cover was up. The only thing he could do was t 
thrust his hand into the lime. He found he could just bear the heat 

and the nearest temperature he could judge was from 170° to 180° F. | 

would, however, be more than this when the cover was down and th 
purifier at work. Here we find the temperature of the lime is raised b: 
the crude gas ; and when this is allowed to act in the presence of th: 
lime, it is converted into hydrogenated sulphide of calcium. Then the 
chemical action between the gas and the lime commences, and a portio: 

of the bisulphide of carbon is removed from the gas; and the newly 

formed compound—the hydrogenated sulphide of calcium—has the 
power, in a high degree, of absorbing that stubborn impurity bisul phide 
of carbon. 

Lime is a very useful material in the purification of coal gas, for the 
reason that it will remove the three principal impurities, whereas oxide 
of iron is not so serviceable, as it will only remove one, viz., sulphuret- 
ed hydrogen. As oxide of iron is not of an alkaline, but rather of an 
acid nature, it has no affinity for bisulphide of carbon. With lime, as 
already explained, it is quite different. Its use, however, is attended 
with great disadvantages—first, on account of its expense ; and, sec- 
ondly, because of the great nuisance arising from the evolution of the 
sulphureted hydrogen during and after the emptying of the purifier. 
This, however, can be prevented by revivifying the foul lime before its 
removal from the boxes,.so that it can be used a second time. This will 
reduce the cost of purification. In the first place, less clean lime will 
be required ; and, secondly, there will not be so much spent iime to be 
sent away. If purification is carried on in the manner here described, 
it can be done for about three-fifths of a cent per 1,000 cubic feet of gas. 

The writer would impress upon young gas managers, if they want to 
keep the bisulphide of carbon down to about 12 or 14 grains per 100 
cubic feet of gas, and not to have any trouble with their lime purifiers, 
never to allow atmospheric air or oxygen to pass into these vessels 
while they are in action, and the purification process will go on prop- 
erly. It is indispensable that all the carbonic acid should be taken out 
of the gas before it enters the second lime purifier. But all the sul- 
phureted hydrogen should not be removed; enough should be left in to 
keep the lime in a state of hydrogenated sulphide of calcium, to remove 
the bisulphide of carbon. There should be two test cocks on each pur 
ifier, where the gas should be tested for carbonic acid, sulphureted hy- 
drogen and bisulphide of carbon. The gas should be tested for the last 
named impurity on the top of each purifier once a day. 

The combination of the bisulphide of carbon with the sulphide of cal- 
cium is slower and more gradual than that of the other impurities with 
the several agents used to absorb them; consequently, to effect a corre- 
sponding degree of purifiation, the gas requires to be kept in contact 
with the purifying material for a longer time. What the writer did to 
get over this difficulty was to have four thin layers of lime, instead of 
two thick ones. As lime requires surface rather than thickness, the 
depth of lime on each tray should be not more than 5 inches. Two lime 
purifiers with eight surfaces of lime are better than three with six lay- 
ers 9 or 10 inches thick ; and four thin layers are better than two thick 
ones. Two purifiers in action at the same time are sufficient where tlie 
make of gas is from 20,000 to 80,000 cubic feet per hour; and the size of 
the purifiers should be from 28 to 30 feet square and 6 feet deep, and 
have four tiers of grids, with 14 yards of slaked lime on each tier. 
This would be about 5 inches deep. After the gas has been complete|y 
freed from carbonic acid and treated for the removal of its bisulphide 
of carbon, it should be purified from sulphureted hydrogen by being 
passed through two or three oxide of iron purifiers in the usual manner. 

In conclusion, the writer feels bound to say that he has devoted him- 
self for some years to finding out the best way of using lime for tli 
purification of coal gas ; it being in the year 1866 that he first co 
menced to use lime for the removal of carbonic acid and bisulphide 
carbon. But he has never received any suggestions or informati n 
to his method of working lime purifiers. 








[Concluded from page 533. | 
The Preservation of Iron in Building Structures. 


By Mr. H.-C. STaAnDaGE, in The Builder (London). 

Let us now consider the question of red lead. There are several « 
ides of lead, but the red oxide is the best resistant of atmosphe:ic 
influences on iron. This oxide is a compound of the monoxide and of 
the dioxide of lead, not a simple oxide, and it is probably due to this fact 
of there being two different oxides that all the glycerine (which is 
eliminated from the linseed oil vehicle) is absorbed when the red lead 
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is made into paint. A few words concerning the behavior of lead salts 
when compounded with linseed oil will explain the cause of the elimi- 
nation of the glycerine. Linseed oil consists of oleic, margaric and 
stearic acids united to a common base, glycerine. Now, when a salt of 
lead (as lead carbonate, lead hydrate, etc.) is ground up with linseed 
oil, the lead salts chemically unite with the oleic acid to form a chemical 
compound whici: chemists called linoleate of lead. As a const quence 
of these decompositions of linseed oil, the margaric and stearic acids 
(they are ‘‘fatty acids”) are set free, likewise, the base, glycerine. 
The fatty acids, however, are absorbed by the linoleate of lead ; the 
glycerine, however, does not unite therewith, but is merely suspended 


in tne soapy mass. Now this lead soap gradually hardens and forms a | 


skin of paint by absorbing oxygen from the air, and as the process of 
hardening proceeds, so the glycerine is gradually expelled from the 
soapy mass (linoleate of lead is calied a lead soap), and eventually col- 
lects under the skin of paint and forms “blisters” on the paint skin 
(Lf one of these blisters be pricked it will be found to be full of a watery 


fluid. This is the glycerine that has been eliminated from the linseed 


oil, and it is diluted with water which it has imbibed from the atmo- 
sphere while the chemical changes causing the skin of paint to dry, 
were taking place.) 

There are other salts of lead which absorb a great portion of the 
eliminated glycerine, but not all of it. Red lead, however, does absorb 


it all, and it is for this reason alone that red lead is the best pigment | 


for preventing oxidation of the iron on whick a coat of paint is laid. 

A compound of red lead and linseed oil is waterproof, but any other 
compound made up of lead salts and linseed oil is not waterproof, be- 
cause all other salts of lead, except the red oxide, form lead soaps, 
which are soluble in water. Unfortunately, lead paints, including red 
lead, cannot resist the influence of alkalies ; therefore a red lead paint 
is not a perfect protective one for iron under all conditions of use (i.e , 
submarine structures, etc.), for although a red lead paint is water- 
proof, not decomposed by the oxygen in moist air, etc., yet it is at once 
decomposed when brought into contact with alkalies. 

From the above observations it is deducible that neither compound, 
red oxide of iron nor red oxide of lead with linseed oil, forms a per 
feetly protective paint for iron surfacés ; in the one case because the 
iron oxide does not absorb the glycerine, and in the latter case because 
the compound is not proof against the chemical action of alkalies. 

To obtain a perfect paint in all respects for the purpose of protecting 
iron from rust, the compound should be one that forms a thin, hard, 
elastic, durable, insoluble, adherent coating, and one which is resistant 
to atmospheric influences, while, at the same time, it should not under- 
go decomposition or incipient combustion by the components of the 
paint chemically reacting on each other. 

All these qualities, except the last one, can be obtained by some one 


borate of manganese, whence the oil-varnish that is produced is essen- 
tially manganese linoleate. This substance is one of the best commer- 
cial articles for use as a vehicle in which to grind up pigments to form 
a paint. I have found, however, the following method of producing 
ap ol-o-resinous vehicle for grinding up paint nearly perfect, as the 
paint—no matter what be the chemical nature of the pigment used, 
whether an oxide, sulphide, carbonate, ete —sets hard aud dry in a 
very short time, and yet elastic, and never cracks nor peels off, nor 
| blisters, because the compound, while drying, absorbs oxygen, and 
dries solidly throughout its depta, instead of drying into a skin on the 
surface with a bed of soft paint underneath, which most paints do. 

Heat in a copper vessel raw linseed oil to 450° or 500 F., not higher, 
but do not continue the heating when acrid fumes are given off. Ina 
separate vessel put 2 oz. of amber chips per gallon of oil to be used, 
cover the vessel with the lid, and submit the chips to a heat sufficient 
| to soften them and evolve dense whitish yellow fumes (do not jet these 
fumes reach the source of heat, as they are inflammable). then pour the 
heated oil into the vessel containing the amber through a hole in the 
cover, so as not to let the fumes escape, as it is the object to condense 
| these fumes or absorb them in the hot oil. When the fumes have all 
| been absorbed by the oil, dilute the mixture with an equal bulk of raw 

linseed oil (hot), and strain the fluid through wool placed in the neck 
| of a funnel or else through felt filtering bags. This product is the 
vehicle desired, and it is usable directly it is made. If a layer of this 
vehicle be exposed on a plate of glass, china, or any other non-absorb- 
|ent surface, it will dry to a very pale yellow, tough, elastic skin, solid 
| throughout its depth, and perfectly insoluble in the ordinary medium 
used for dissolving oil or resins. 

In the compound of white lead litharge and linseed oil previously 
| referred to there are some peculiar properties. When the compound is 
| prepared from the ingredients used in the proportion named, the pro- 
| duct is a tough, elastic mass that can be spre@@fon any surface, yielding 
a flexible layer of waterproof and acid-proof material. This compound, 
in fact, is identical with that which is laid on leather to form patent, or 
enameled leather. When the compound is dried by steam heat it is 
hard, yet flexible, and may be colored with pigmentary coloring bodies, 
but in such a case it exhibits most peculiar and diverse properties, ac- 
cording to the chemical nature of the body mixed up with it For ex- 
ample, if chalk or yellow ochre or red ochre be used, a flexible layer of 
a waterproof body is obtained, suitable for sailcloths, tarpaulins, etc. 
If common plumbago be mixed with the compound, a solid yet elastic 
body is obtained, as much like indiarubber as possible, and possesses 
many of the peculiar properties exhibited by gutta-percha, while it can 
be softened by heat, or moulded any shape. If red lead be compounded 
with it, the compound, or putty, obtained can be moulded or pressed 
|into any shape, but it is a very long time before setting hard and stiff. 





or other of the pigments at command, but the only pigment that com-| Whereas, if yellow or red oxide of iron and powdered chalk and sand 
pletely absorbs the eliminated glycerine (which is the cause of all the | be mixed with it the compound (of linseed oil and lead carbonate and 
mischief) is red lead. It is the presence of glycerine in a paint that | litharge), a hard, inflexible compound, with the metallic sound referred 
renders it mixable, more or less, in water, and it is the object of adding | to, is produced ; this compound is practically insoluble and unbreaka- 
‘‘ driers’ to a paint to combine or imbibe the glycerine that is in the | ble. 
paint, so that the union forined between the fatty acids of the oil and | There are many other peculiar properties exhibited by this compound 
pigment shall harden and dry. | of white lead, litharge and linseed oil, but I have not yet fully deter- 
Now all adventitious additions to a paint, in the shape of “driers,” | mined same. The above facts, however, are sufficiently val@ble to set 
lessen its stability and protective qualities on iron surfaces, for the in- | experimenters to work in finding a more perfect vehicle tham linseed o'| 
troduction of a ‘‘drier’’ means the introduction of an acid into the | alone for making a preservative paint for iron. The paints now on the 
paint, and this acid will eventually set up corrosion or oxidation of the | market as iron protection paints are essentially compounds formed of 
metallic iron. | lead soap, glycerine, and pigment or coloring matter. Buta paint to be 
In the course of some researches made by the writer, on compound- | perfect should simply consist of pigment completely united with the oil 
ing linseed oil with various pigmentary bodies, he discovered a singular | and without the presence of the obnoxious glycerine ; when the latter 
property in one such compound, viz , that it dried up in a very short substance is present the paint cannot be a perfect protective covering to 
time and formed a hard, compact mass, that gave forth a metallic ring-| any surface, because instead of the oil acids becoming converted into 


ing sound like that produced when a piece of steel is struck. This 
singular compound is prepared by heating together until of the con- | 
sistency of honey, 1 part of dry white lead, 1 part of dry flake litharge, | 


linoxine, part of the oxygen absorbed unites with the glycerine to form 
glyceride, or some other undesirable body, which sets up oxidation of 
the metallic iron. 








1.4 parts: of dry raw linseed oil, and while the mass is still hot and fluid | 
stirring in sufficient of a mixture of chalk, yellow ochre and red oxide | 
of iron in equal parts, to form astiff dough or putty. This compound, aie. ener” 
of course, is not suited for a paint, owing to its thickness, but as it is | [A Report by Mr. Joun E. Fry, in Iron Age.| 
one that is as hard as a stone when dry and impermeable towater and| Pursuant to your instructions of December 29 last, I have until now 
to alkalies, it is one eminently suited to form a basis of constructing a | closely observed the practical workings of the Kitson gas producer at 
preservative paint for iron surfaces, particularly so as the hard mass/| the works of the Philadelphia Roll and Machine Company, Twenty- 
does not suffer incipient combustion or decomposition. | third street and Washington avenue, this city, with a view to present 
A perfect paint should be simply a combination of pigmentary matter | to you a report thereupon indicating to what extent the claims made 
with linowine (linoxine is the oxidised fatty acids of linseed oil) which | for this producer by its inventor, Arthur Kitson, are justified by the 
is more commonly known as linseed oil varnish. To produce linoxine, | facts made clear in its actual operation during a sufficient period of 
raw linseed ot! is heated with a borate of a metal, the best of which is time to fully develop them. During the time of investigation almost 


The Kitson Gas Producer. 
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daily public exhibitions of its operation and of the efficiency of its 
gas product for use in gas engines, etc., were given, all of which were 
of a highly satisfactory character to observers. It remains to record 
the observed facts and the conclusions which may safely be deduced 
therefrom. 

It may properly be said here that, among the necessary adjuncts of a 
modern steel plant, it is questionable whether any invention has under- 
gone such little material change in construction since it was first con- 
ceived as the gas producer. Originally constructed, some 50 years ago, 
as a cupola shaped furnace provided with a stationary grate below, a 
hand-operated coaling hopper, and several poker holes at the top and 
one or more cleaning doors at the side, one finds to-day with but few 
exceptions the same form of producer in general use. Here and there 
a slight modification has been made, but broadly speaking it may be 
said that since the days of Ebelmann there has been no very radical 
departure from the type used by the first designer. To one not familiar 
with the state of the art, it might occur that this practical conformitv 
to a single type was due to its having proven entirely satisfactory. Ex- 
perience, however, shows that not only is this not true, but that there 
has been, in several industries, a crying demand for a better type of 
gas producer than those offered by manufacturers. Particularly is 
this true of the gas engine industry, where a uniform quality of high 
grade gas is needed at a much lower cost than the retort and water gas 
of general use for power purposes. 

The Ordinary Gas Producer.—It may be well to enumerate the 
main evils which the operator of the ordinary gas producer encounters. 
The object sought is the complete distillation of coal to gases and ash. 
This operation must be continuous for at least a reasonable time, vary- 
ing from several days to many months, and attended with little labor 
and comparatively little destruction of the materials of which the pro- 
ducer is built. Opposing continuous working the operator finds his 
great bugbear clinker. This is so great an obstacle to successful work- 
ing that practice compels the use of only certain high grades of coal 
having a small content of ash not readily fusible to the exclusion of 
coals which are more plentiful, and cheaper because of their excessive 
content of easily fusible ash. Needless to say these latter are as 
troublesome to burn upon a grate as they heretofore have been prac- 
tically useless for gasifying ; special reference being to anthracites. 
With bituminous coals, additional to the difficulties presented by clin- 
ker formations is that of caking; the coal coheres in large coke masses 
which become practically impervious to the blast. The effects of these 
formations are to interfere greatly with the process of gasification by 
impeding the blast or permitting its free escape undecomposed, througis 
holes and channels in the fuel bed, and to gradually fill up the pro- 
ducer with slag. The practice until now among gas producer manu- 
facturers has been to provide heavy poking bars for breaking up these 
formations of coke, and doors for the removal of clinker masses. In 
general a large volume of gas of poor and variable thermal quality has 
been the resulting product of all gas producers. 

The current literature of the subject leaves no doubt of the trouble 
lying in wait for the producerman who ventures to use fuels that may 
not be in every way suitable regardless of their cost. Cautionary ad- 
vice is given by one author: ‘* * * * in the use of bituminous coal 
have only good clean coal, low in ash and moisture and high in volatile 
matter.” 

Referring to anthracite : ‘‘ When anthracite coal is used the best coal 
is No. 1 buckwheat size, with a low percentage of difficultly fusible ash, 
and low in moisture and high in volatilecombustible. The ash of some 
anthracites fuses at so low a temperature that the whole fuel bed soon 
mats together on too rapid combustion and stops gas making altogether. 
When smaller sizes than buckwheat are used every attempt to force 
rate of combustion toa reasonable speed results iu deflecting the steam 
and air blast to the walls, thus creating an annular zone of intense 
combustion with an unburned center, and producing only a small 
quantity of gas containing a high proportion of carbon dioxide. An- 
thracite in the form of culm or poorly prepared buckwheat cannot be 
gasified to advantage in a producer.” 

Another authority expresses the same views in other words: ‘‘ An 
important point when anthracite is used is that too much fine dust is 
very objectionable, as it makes the interstices too small, or much 
smaller in some parts of the bed than in others. This tends to honey- 
comb the fuel in combustion unless much barring is done. Or, what is 
still worse, if the resistance of the fuel bed is too great the blast will 
seek the walls as the place of least resistance, and the gas will be worth- 
less. The problem of successfully using the culm, or waste from the 
breakers. by gastification in producers seems to be as far as ever from 
practical solution.” 





Whenever the touchstone of practical operation is applied it has been 
found that the gasification of coal in the gas producer remains, as here- 
tofore, more of a physical than a chemical problem, in that the chemi- 
cal reactions take care of themselves under proper combustion con- 
ditions, and these latter are relatively good or bad as the physical con- 
dition of the fuel bed is or is not properly maintained. Necessarily 
intermittent prodding and stirring of a fuel bed from the top fails to 
keep it in a proper condition of porosity, or sponginess, in the lower 
part of it, where combustion is vigorous and the gas forming reactions 
occur. 

The failure to gasify inferior coal manifest in the quotations above is 
admittedly incident to an improper condition of the zone of combustion, 
heretofore impossible to correct by hand labor and such inefficient 
mechanical means as have been tried. The fine measure of success 
which follows a proper agitation of the fuel bed from the bottom of it, 
as comprehended in Mr. Kitson’s apparatus, definitely proves the value 
of such principle. How well this has been done with the Kitson ap- 
paratus shall appear in the subjoined. 

Undoubtedly the gasification of poor grades of coal is attended by 
difficulties of manipulation in the producer far in excess of the ordi- 
nary ones accompanying the gasification of the higher grades. They 
are fairly epitomized in the foregoing extracts from the literature of the 
subject, and in case of so physically imperfect a fuel as‘anthracite culm 
have been quite beyond the abilities of ordinary gas producing ap- 
paratus to meet. The matting of the fuel mass; the clinkering which 
affords cold channels for the free escape of the blast ; the ashy surfaces 
of every particle of the burning fuel acting to prevent contact between 
hot carbon and the oxygen of the blast; the practical impossibility of 
maintaining under such adverse conditions, a sutficiently high tem- 
perature to decompose a fair proportion of steam to conserve a reason- 
able percentage of the sensible heat necessarily evolved in the pro- 
ducer, combine to defeat all the efforts hereto ore made to gasify this 
amazingly abundant and cheap fuel. It goes without the saying that 
an apparatus which practically solves the difficult problem of gasifying 
anthracite culm could safely be trusted to accomplish the highest pos- 
sible results with any and all better grades of fuel. 

A gasifying apparatus that would nearest approach the ideal should, 
in its design and construction, comprehend the fullest practicable reali- 
zation of three fundamental aims: 1, Efficiency of the gas product ; 2, 
economy in cost of operation ; 3, durability of apparatus. 

1. Of the total inherent power of a unit quantity of fuel a certain 
percentage must be consumed in the recovery of the remainder as com- 
bustible gas. The apparatus which recovers in its resultant gus the 
highest percentage of the total thermal energy of the coal, and in the 
the smallest volume of gas per thermal unit, would be the most effi- 
cient. . 

2. Other things being equal, the apparatus which produces a thermal 
unit of gas energy with the least expenditure for manual service mani- 
festly is the most economical. 

3. Other things being equal, the apparatus which can produce the 
greatest total of heat energy per unit of cost and maintenance would be 
the most durable. 

The Principles Involved. To approach this problem from a ration. 
standpoint the scientist naturally would aim to gasify coal of any and 
every grade, in such a manner as would produce a relatively moderate 
volume of good gas with the least possible hand labor and for long or 
short periods of time with equal satisfaction. A markedly successfu! 
attempt to work out this problem on these lines is evidenced in your 
Kitson gas producer, the subject of this communication. This ap 
paratus, built under patents granted to Arthur Kitson, of Philadelphia, 
is, in its operative special mechanical features, the most radica! de 
parture from the prevailing type yet made. It presents features whic!) 
are most important in reducing to a minimum the evils attending gas! 
fication already described, and in a close approximation of the idea 
results aimed at by the gas engineer. The three important and nove! 
functions performed automatically by this producer are: 1, Uniform 
and continuous agitation of the fuel bed; 2, uniform and continuous 
ash spill and self cleaning ; 3, uniform system of coal feeding. Thes: 
operations are well performed by several ingenious mechanical device 
which shall presently be described. 

Agitation of the Fuel Bed.—It might be desirable to note here th: 
objects sought in the vontinuous agitation of the incandescent fue! 
Mr. Kitson’s patent, No. 462,561 of the year 1891, and patent No 
507,073 of year 1893, state this object in the following claim: ‘‘ Th: 
improvement in the art of manufacturing gas which consists in me 
chanically maintaining the body of incandescent fuel in a state of un 
form and continuous agitation, thereby preventing incipient clinke 








Oct. 11, 1897 American Gas 


Light Zournal, 569 


























































nd caking formations, and simultaneously projecting into it a con- 
nuous stream of vapor substantially as set forth.” 

In a pamphlet issued by Mr. Kitson relative to his invention he pre- 
nts, as an analogy to the prevention of clinker formation, the well 
-nown method of preventing water from freezing in pipes by keeping 
(in motion. Practical experience with the producer proves the cor- 
rectness of the theory. Slag formations can occur only in producers 
vhere the ignited fuel remains stationary a sufficient length of time 
for the ash to mass and fuse. Moreover, it will become attached to the 
wickwork while solidifying unless kept in cons‘ant motion. Manifestly 
then, when burning fuel is kept constantly agitated large solid forma- 
tions of clinker cannot occur. A similarly desirable result is attained 
in the prevention of caking when soft coal is used. Large coke for- 
mations are incident to all types of gas producers using soft coal in 
which the fuel is stationary. They have to be broken up with bars by 
exhaustive hand labor, through poker holes specially provided for this 
purpose, and they will not occur in harmful degree if the entire fuel 
bed be properly and effectively agitated. In addition to preventing the 
incipient formation of clinker aud of large caked masses, continuous 
agitation is conducive to the production of a higher and much more 
uuiform quality of gas than where the fuel is quiescent, in that it pre- 
vents the formation of blow holes and operates to keep the fuel bed uni- 
formly porous, thus causing the blast to continually seek new channels, 
with a consequent more intimate and continued contact with an in- 
creased area of glowing coal. surfaces. Furthermore, when coal is 
attacked by oxygen and undergoes combustion the incombustible in- 
gredients which form the ash remain as a deposit on the exterior of the 
coal and tend to prevent that intimate contact of the blast with the fuel 
which is necessary to its proper reactionary effects. Agitation serves 
to shake off this ash as fast as it is formed, and the surface of the coal is 
kept bright and clean. This clean and glowing condition of the fuel 
lumps is especialiy necessary to insure the decomposition, commensu- 
rate with combustion conditions, of the highest possible percentage of 
the steam introduced—an important consideration in view of the fact 
that steam which passes through the producer undecomposed is a 
double source of loss of heat—namely, the heat required to generate it, 
and of the sensible heat of the producer which it carries off usclessly. 

Hitherto, practice has left the feeding of gas producers in the hands 
of unskilled men who seldom, if ever, consider the advantages to be ob- 
tained by regularity of the coal supply. Irregular feeding tends to 
both overheating and sudden chilling of the producer, and a conse- 
quent variation in the thermal character of the gases. To avoid these 
evils the fuel bed should be maintained at a practically uniform depth, 
and this can be well done only by feeding continuously, or by moderate 
increments of coal at short, regular intervals. The coal must also be 
equally distributed in order to maintain proper conditions. Distribu- 
tion is provided for in your producer by means of the well-known 
charging bell, acting in conjunction with the moving mass of fuel. 


: The air blast is supplied regularly and uniformly by a positive 
' blower, that the rate of combustion may be under absolute control. 
The steam for decomposition is introduced with the air, also, in definite 
1 proportions. There exist, therefore, all the elements calculated to in- 
1 sure the gasification of coal in a scientific manner and to produce, 
. relative to the grade of fuel-used, a rich and uniform quality of producer 
i gas—namely, a uniform and definite supply of coal, air and steam, a 
constant and uniform ash spill, and the maintenance of a uniformly 
. porous incandescent bed of bright surfaced fuel. These are the features 
claimed by Mr. Kitson and presented in your gas producer. 
‘ A Description of the Mechanism.—Following is a description of the 
; mechanism by which Mr. Kitson undertakes to demonstrate his claims, 
h and found embodied in your apparatus : Your Kitson gas producer, as 
; constructed at the works of the Philadelphia Roll & Machine Company 
] and now in operation there, has an interior diameter of 7 feet immedi 
>| ately above the hearth, tapering to 4 feet in diameter at its extreme 
m height of 12 feet. It consists of a cylindrical fire brick lined steel shell, 
" vith a rotary hearth below and an automatic coal feed above. The 
‘ shell and its lining receive support by eight cast iron columns 3 feet 
a igh, which rest upon and are bolted to a substantial circular base 
plate, the latter resting on six 10-inch steel I-beams. These beams rest 
* at the floor line upon wall plates of 18 inch foundation walls, forming 
] « cellar space ample for free access to the hearth mechanism. 
" The hearth, upon which the fuel bed rests, consists of a cast iron ring 
% ‘inches deep joined by webbed arms to a vertical hollow shaft, all in 
_ ne casting. It is carried upon an annular train of steel balls rolling 
= iu a grooved seat upon the base plate. It is revolved by power applied 


‘0 a horizontal worm wheel keyed on its vertical shaft, and the lateral 


the steel I-beams. The worm wheel is driven by a gun metal worm 
keyed on a horizontal shaft, having its supports also attached to the 
I-beams. This worm shaft receives its power through a worm wheel 

upon it, which gears into a worm upon a countershaft driven by pul- 
leys receiving motion from the engine. The top surface of the hearth 
represents a cross section of a vertical cylinder 7 feet in diameter cut at 
at angle of 18° from the hor’zontal, and consequently is elliptic. It is 
covered with segmental iron gratings, or perforated plates, which allow 
the ash to spill through into the confined space below. The rotation of 
this angular top surface gives to the fuel bed the necessary agitation to 
accomplish the results desired by the inventor. The low edge of this 
hearth surface is 2 feet below the high edge, and its rotation subjects 
opposite points of the fuel bed to an alternate rise and fall, in addition 
to the constant forward and upward movement produced. Surround 

ing and closely fitting the hearth rim are vertical ash plates forming a 
complete circular inclosure extending from the base plate up to the iron 
shell ring that carries the brick lining. They are of cast iron, have 
roughened inside surfaces, and are adjustable radially to allow varia- 
tion in the rate of ash spill around the rim of the hearth. The ash 
falls upon the base plate, below the hearth and within the circle of the 
ash plates, and is swept around by scrapers attached to the under side of 
the hearth and dropped into a receiver through a water sealed outlet in 
the base plate. The ash receiver extends beyond the outside of the pro- 
ducer sufficiently to allow the removal of the ash, at convenience, with- 
out interference with gasifying operations. For ready access to the ash 
plates and hearth, sliding plates are fitted between the columns support- 
ing the shell, which, when cemented, complete an airtight ashpit. The 
air and steam blast goes into the producer through the hollow vertical 
sbaft of the hearth, and is distributed through a central tuyere and the 
perforated hearth plates. An automatic reversing mechanism is pro- 
vided upon the driving gear, by which the hearth is caused to reverse 
its direction of rotation at the end of each complete revolution. Mr. 
Kitson claims to obtain better agitation of the fuel and better distribu- 
tion of the blast by this reversing action than when rotation would be 
continuous in one direction. The practical operations demonstrate the 
truth of this claim. Periodical reversal of the hearth rotation equal- 
izes the blast effect over the entire fuel area. As before noted, the brick 
lining of the producer tapers from its 7-foot clear diameter at the hearth 
to a 4-foot clear diameter above, with the object of superposing upon 
the angular surface of the hearth as much as possible of the weight of 
the fuel, which latter is thus freed from support by the brick lining. 
This subjects the entire fuel bed to the agitating influence of the hearth 
motion. The coal is raised by an ordinary coal elevator from the 
ground floor to the hopper at the top of the producer. This feature, 
however, is merely incidental to this particular plant. In large instal- 
lations coal pockets above the producers would supply coal by gravity 
to the hoppers with greatest economy in coal handling. 

The Operation.—From the hopper the coal is fed to the producer by 
the operation of a horizontally placed rotary plug valve having a 
straightway opening through it. The coal falls into a space sealed be- 
low by charging bell, from which it drops into the producer every time 
the valve and bell are mechanically operated. The valve and bell are 
so connected and operated that when one is opened the other is closed 
automatically, thus entirely preventing the escape of gas during the 
coaling process. They are operated by motion given by the main worm 
shaft toa simple but ingenious mechanical contrivance at the floor 
level. An eccentric keyed to the worm shaft operates a ratchet to 
revolve upon its supporting arbor an eccentrically hung weight. When 
this weight passes its center of gravity it falls forward with a free half 
rotation, and in its descent presses down and then releases a lever hav- 
ing at the end of its longer arm a rod connection extending up to the 
charging valve. The ratchet movement admits of ready adjustment 
for altering the frequency of the coal charges to suit varying condi- 
tions. In the present instance one charge consists of 60 pounds of 
coal, and at the normal speed of hearth rotation and gasification of or- 
dinary fuel acharge would be fed every 5 to 6 minutes, as desirable. 
The proper speed of hearth rotation to produce the desired results is 
chiefly determined by the character of the fuel. A rotation in 40 min- 
utes has proven an effective rate with anthracite. For bituminous 
coal a revolution once in 20 to 30 minutes would be effective, being in 
some degree relative to thee bituminous character of the grade of coal 
in use. 

The power required to operate the mechanism of your producer is 





ess is taken by an iron steady frame attached to the under faces of | 


| supplied by a small portable engine mounted upon its steam boiler, 
| which latter generates also the steam for decomposition in the pro- 
ducer. The quantity of water to be evaporated into steam for decom- 
position is, approximately, 150 to 200 pounds per hour, according to the 
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character and grade of coal used in the producer. 
a nominal 5 to 6 horse power evaporation. The mechanism consumes 
Jess than nominal 2-horse power. The boiler coal required is about 35 
pounds per hour, or, practically, the ‘5 per cent. of the coal gasified,” 


It would represent 


estimated as used in generating the steam used to entrain and saturate | 


the air-blast of the ordinary modern producer of similar productive 
capacity. As hereinbefore stated, a positive air blower was used, which 
delivers a definite quantity of air per unit of time, and a quite close ap- 
proximation of the quantity of air used in gasification was therefore 
obtained. The quantity of steam admitted per unit of time and rela- 
tive to air admission was found by condensing the supply, during a 
time unit, in a vessel of cold water, which was weighed before and af- 
ter the condensation, and the difference in weight gave an accurate fac- 

.tor. Tbe foregoing description may convey a correct idea of this latest 
and most novel design of gas producer. A careful observation for 
many weeks of the practical operation of this apparatus justifies the 
statement that it is well built, that the parts are well arranged and 
adapted to perform their respective duties and have ample strength to 
bear all stresses to which the operation of the producer gives rise. 

During the trial operations extended tests were made in gasif ying low 
grade anthracite rice coal and anthracite culm, the latter being the spec- 
ial object of investigation during operations continuing several weeks, 
and still being in use regularly. 

The chemical analyses from which the gasifying results are deduced 
were made by Booth, Garrett & Blair, of this city, from samples taken 
by them. The relatively high quality of the gas resulting during the 
continuous operation with anthracite culm clearly indicates the efficien- 
cy of the Kitson principle of continuous agitation of the fuel and of 
thai of your apparatus for this difficult work. 

Gasifying Anthracite Culm.—Several months ago a thorough test of 
the Kitson producer at Bellefonte, Pa., was made, during which a me- 
dium grade of bituminous coal was used. A certified copy of a full 
report of that test is in your hands, and the full measure of success it 
records made it unnecessary to repeat the test on bituminous coal in 
your present producer and confined the recent operation to the trial of 
the cheap and abundant low-grade rice anthracite and the culm waste 
of the mines. The results in gasifying these two inferior fuels were 
precisely coincident in everything except rapidity ; the culm naturally 
necessitating somewhat slower combustion owing to its physically im- 
perfect condition. The fine measure of successful accomplishment is 
indicated in the subjoined technical details and comment : 

TaBLeE I.—Analysis of Anthracite Culm. 
Weight. 

6.45 per cent. 
8.83 


“e 


In the above, the term ‘volatile at red heat”? is ambiguous, as the 
chemist has not defined it as combustible volatile. It might contain 
much or all of the free sulphur of the coal, and to that extent be mod- 
ified in quantity. Ultimate analysis not being made, the ordinary pro 
cedure is followed of considering the volatile matter as being practically 
all combustible of Cn H,n character, and the coal is credited with a cor- 
responding thermal value. The fixed carbon is low as compared with 
that of the commercial anthracites, and the ash is very high relative to 
the combustible matter and of a readily fusible character. It acts to 
retard combustion as well as to form clinker, and only the thorough 
mechanical agitation a fuel bed of it receives in your producer would 
. seem efficient to take care of it. As the moisture of the culm is all 
evaporated to steam, and the free sulphur practically all volatilized 
above the zone of combustion, where gasification is most active, they 
should be eliminated as factors of influence in the thermal value of the 
coal, which reaches the combustion zone practically free from them. 
This fact warrants a corresponding mathematical correction of the 
terms of the analysis excluding them, as follows: 

TABLE II.—Corrected Analysis of Anthracite Culm. 


—Weight, per Cent.— 
Wet Culm. Dry Culm, 


6.45 0.00 
8.83 8.94 
66.99 72.01 
19.05 


——Containing—, 
: Carbon. Hydrogen. 
Moisture pets Seale 
Volatile 6.71 2.23 
72.01 





100.00 
0.00 


78.72 





The coal analysis indicates a poverty of combustib’e and high per- 
centage of objectionable matter combining to make anthracite culm the 
heretofore impracticable fuel for successful gasification, for which its 
cheapness makes it specially attractive. As noted above, the moisture 
is all evaporated at the top of the fuel bed by the sensible heat of the 
gases rising from the lower zone, and, therefore, acts to cool the gases 
and to add to their degree of saturation with steam. Its effects are ad- 
verse only when the gas is to be used hot, as in boiler firing. It has 
practically no effect upon the thermal power of the scrubbed gas, or in 
case the gas were cooled in the mains before being burned. 

In the computation to follow, the Fahrenheit degree of temperature 
and the British thermal unit of heat are used. The heat energies are 
from volumes at 60° temperature, and the products of combustion are 
reduced to the same temperature except their hydrogen compounds, 
which are taken as steam carrying off its ‘‘ latent heat equivalent.” 
Metrical heat values of the coal and gas are also given. 


TABLE III.—Total Thermal Value of 1 Pound of the Dry Culm. 
Volatile matter.. (CH,) 8.94 x 24,022= 2,147.56 B.T.U. 
Fixed carbon.... (C) 72.01 x 14,500 = 10,441.45 ‘° 


Total per pound 12,589.00 ‘* 


Calories per kilo 6,994.00 

TABLE 1V.—Average of all the Gas Analyses.* 

Gases. Vol. per Ct. 
Carbon dioxide 3.5 
Carbon monoxide 30 0 
Oxygen 05 
Hydrogen 
Methane 
Nitrogen 


(CH,) 0.7 


53.3 


Thermal Power of the Gas. 
Per Cubic Foot. 


0.300 x 341 = 102.4 B.T.U. 
0.120 x 290 = 348 ‘ 
0.007 x 978 = 68 * 


Carbon monoxide 
Hydrogen 
Methane 


Calories per cubic meter 1,282.0 

* It is only fair to say that all of the analyses made, of which this is an average, free 
oxygen was found in only one sample, and there is reason for believing that its presence 
was due to the coldnéss of furnace. This sample was taken soon after the furnace was 
started. If this sample be ignored, the thermal value of an ett oan of the other samples is 
considerably increased. The hydrogen in above analysis is calculated as burned to steam 
only. In all ordinary gas analyses hydrogen is reckoned as burned to water. In the above, 
the ordinary method would give 149 heat units per cubic foot of gas instead of 144, 


Ts BLE V.— Weight of the Elements of the Gases. 


Per Cent. ———-—— Pounds in 1,000 Cubic Feet. 
Volume. Cc oO He ‘i 


3.5 1.136 
oo Oe 9.489 
0.5 


i 


3.029 
12.651 
0.7 0.222 
53 3 


39.403 39.403 





Totals 100.0 10847 16.101 0.715 39.403 67.066 
Referring to quantities above, as each pound of dry culm contains 
0.7872 pound of carbon (Table IT.) it required 10.847 x 0.7872, or 13.75 
pounds, of dry culm to make 1,000 cubic feet of the above gas. From 
the volatile matter of this quantity of culm came 13.78 x 0.0223, 01 
0.3703 pound of hydrogen, which left 0.4077 pound to be obtained by 
decomposition of steam. This 0.4077 pound of hydrogen is from 3.669: 
pounds of steam decomposed, which set free 3.2616 pounds of accom 
panying oxygen for the carbon compounds. Blast air supplies 12.8394 
pounds of oxogen additionally required for the carbon compounds, and 
brings its accompaniment of 42.5 pounds of nitrogen, an amounta litt! 
in excess of the requirement by the terms of the analysis. The follow- 

ing Table (VI.) is a recapitulation of the above requirements. 
TABLE VI.—Requirements for 1,000 Cubic Feet of the Gas. 


Pounds. Pounds. Pound. Pounds. Pounds. 
Cc. 0. 2 N. Tota 


From 13.78 pounds of 
dry culm 


Decomposition of 3.6693 
pounds of steam..... 


The air blast supplies. . 


0.3073 


0.4077 
39.403 


39.403 


52.2424 


—— 


67.066) 





Totals 10.847 16.1010 . 0.7150 


The quantity of gas, per pound of dry culm, i 72.57 cubic feet 
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In the process of gasification there is a loss of heat from several 
auses, the factors of which will be variable relative to the character of 





modern producer, using high grade coal under normal working con- 
ditions. It is a very satisfactory actual result, and an unusually credit- 


he fuel, the apparatus used and the manipulation. The carbon of the | able one from the view point of the use of a fuel not ever before suc- 
oal burned to its gaseons compounds evolves sensible heat in the pro- | cessfully gasified. 


ucer. The usual statement that ‘'33 per cent. of the heat which the 
iel can give is used in producing the gas” is true, although all of this 
eat is not by any means necessarily lost. One of the problems of 
conomical gas production is how to convey the recoverable part of this 
eat from the producer where it is not wanted to the furnace where it 


is and thus diminish the loss. It escapes in four ways: 1, Absorbed in | 


xoducing chemical and physical changes ; 2, carried away by the gas 
ind vapors ; 3, carried out in the ash refuse ; 4, by radiation. 

1. The heat absorbed in the conversion of solid fuel into a gas—the 
‘latent heat of gasification ’—is not recoverable. It is a large factor, 
being approximately one-fourth of the total heat developed in the pro- 
lucer, and is proportionally greater as the fuel is less combustible. By 
the omission of this important factor in a thermal equation—a_ practice 
not at all uncommon—an attractively high ‘* efficiency of conversion” 
may be shown which would not be at all attainable in practical 
operations. ; 

2. The sensible heat carried away by the gas and vapors can be read- 


ily calculated from easily obtainable data, and is only entirely lost ; 


when the gases are used cold. Forsuch purposes as ‘‘ direct firing,” as 
in burning gas under steam boilers, much of the sensible heat is 
utilizable. 

3. The loss of sensible heat by ash alone is a very small factor in 
modern practice, so small as to be negligible, as the ash is removed 
practically cold. Included in this factor is expressed the heat energy 
of the combustible matter which finds its way out with the ash. For a 
given apparatus this factor will be proportionally less as the coal is of 
a better grade. In your producer this factor is 2.312 per cent. of the 
total combustible. This is higher than the best practice admits ; due to 
the ‘dusty ” charater of the culm. 

4. It is quite impossible to form an accurate estimate of the loss of 
sensible heat by radiation. The factor may be any percentage within, 
say, 2 to 15 per cent. of the total sensible heat evolved in the producer, 
and is relative to the constructive features of the apparatus to reduce it 
and to care in maintenance. It was perceptibly quite low in the recent 
investigation owing to careful provision in the construction of your 
producer to minimize it. 

The recoverable excess of the sensible heat of the producer is con- 
served by taking advantage of the fact that ‘‘ when a chemical com- 
pound is decomposed it absorbs an amount of heat equal to that which 
is evolved when its elements unite to form it.” The general and most 
efficient method is to bring steam in contact with heated carbon to de- 
compose it into oxygen and hydrogen with the formation of carbon 
monoxide. The heat absorbed in the decomposition is censerved in the 
heat energy of the liberated hydrogen. The obvious limit to this method 
is found when the temperature of the producer is lowered thereby to 
the minimum temperature necessary for gasification. The admission 
of a considerable excess of steam will chill the producer and interfere 
with the formation of combustible gases. These facts indicate the ad 
vantages of a definite steam and air supply as found in your apparatus. 

The average quantity of steam supplied for decomposition during the 
trial operations was 5.027 pounds per 1,000 cubic feet of gas made. The 
content of free hydrogen in the gas indicates that 3.6693 pounds of it 
decomposed, or 73 per cent. of the quantity admitted. The 1.3887 
pounds, or 27 per cent., passing through not decomposed is not a large 
excess compared with ordinary practice where the air blast is induced 
by asteam jet and probably over 50 per cent. passes undecompos¢ d. 
The oxidizing influence of a high tension of aqueous vapor in gas used 
direct in metallurgical operations is not so particularly objectionable 
in open hearth as in heating furnace work. In the latter the waste of 
metal by oxidation is greater as the gas is more “steamy.” In ordi 
lary practice, with steam jet blowers on the gas producer, it is a very 
considerable item of loss in manufacturing operations that would be 
argely reduced by using a definite supply of air and steam, as in your 
plant. 

Table VII., to follow, gives closely approximate dispositions of the 
ensible heat evolved in gasification of culm under the conditions ob- 
erved during the experimental operations of your producer. It indi- 
cates an efficiency of gasification a trifle less than that deduced from the 
‘erms of the average of the chemical analyses of the gases, and is pre 

sented so that the principal influencing heat factors in producer gas 
tiaking may be fairly defined to you. It seems to show that the re 
sults hoped for have been fully realized. 
The exhibit would be a very creditable showing in the ordinary 





TaBLe VII.—Thermal Equation of the Producer in Production of 
64,066 Pounds, or 1,000 Cubic Feet, of Gas (Table 1V.) from 13.78 
Pounds of Dry Anthracite Culm (Table 11). 


Sensible heat evolved in the producer by combustion of carbon : 




















B.T.U. B.T.U. Per Cent. 
9.489 pounds burned toCO............ roe 41,277 
1.136 pounds burned to CO,........... ews 16,472 
From 5.027 pounds injected steam.....  .... 229 
Total sensible heat............. dee: Saal 57,978 100.000 
Sensible heat absorbed : 
By decomposition of 3.6693 pounds steam 
and recovered in the hydrogen....... 21,120 36.428 
Total sensible heat lost............ 36,858 
As follows : 
B.T.U. 
Carried off by 1.3887 pounds of steam 
WOE COUUIONI Cos ha dia dene cscheves 434 hie 0.749 
Carried off as sensible heat of the gas.. 12,830 i 22.129 
Carried off by moisture of the culm.... 1,080 ites 1.862 
Absorbed in latent heat of gasification... 14,822 aa 25.565 
Lost in the potential of the ash refuse.. 4.010 Annis 6.916 
Radiation loss by difference........... 3,682 ails 6.351 
Total sensible heat loss............ 36,858 100.000 
As per the above : 
B.T.U. Per Cent. 
Total thermal value of the culm (Table III.), 13.78 
Se na cb dda le ned de dneNoeWdadlendaaees 173,476 100.000 
EROGh LOG ite SOMEROCRAON So 5 id ccc edi cade cece sicce 35,858 21.247 
Cold gas efficiency of conversion............. 136,618 78.753 


The ‘‘ per cent. loss” of Table VII., preceding, refers to only the 
sensible heat of the producer. The following, Table VIII., presents 
the respective heat losses of the same operation in percentages relative 
to the total heat value of the fuel : 


TABLE VIII. 











B.T.U . Per Cent. Per Cent 
Total thermal value of 13.78 pounds dry 
OES ey eee EES Pee rere 173,476 100.000 
Heat losses of Table VII.: 
PAW ORME <6 x csces wdadaendacsaduwede 454 0.250 
WIG MU r arcte ay 4 4oa'scaen de.asadeneee nes 12,830 7.395 
By moisture of culm............++-++- 1,080 0.62% 
Latent heat of gasification............. 14,822 8.544 
iy Chie GOs CONGR. «66 0c cercncccccens 4,010 2.312 
Radiation, by difference .............. 3,682 2.123 
Total loss in gasification........... 36,858 21.247 
CRE ee I os sao cncn cede cecdevpeacensas vesvescscevens 78.753 


Table VIII., above, indicates that in the use of gas where its sensible 
heat would be effective, as in boiler firing, the following percentages 
would have useful effect : 


Per Cent. 
Cerne OE OF CHG MINN sic 5 5 5 ccc sccccscocsess 0.250 
SOT RR OG CO I er aie 5.55: 5 cisis.ovic ds Wien con ss 7.395 
Sensible heat of the coal moisture........... vive G8 
Cold gas efficiency. ............cccccccccccccccccs 78.753 
Hot gas efficiency .... ....c..cccccccccscccrcccces 86.561 


The rate of gasification in a producer is relative to the character of 
the coal used, and is generally rated at about 15 pounds of coal per 
square foot of producer area per hour. Experience proves that this 
normal rate is an over rate. Twelve pounds would be nearer the 
actual gasification per square foot of area, or, say, 11,000 pounds in 24 
hours instead of the 14,000 pounds standard rating of a producer 7 feet 
in diameter. The Kitson producer, at Bellefonte, hereinbefore referred 
to, gasified 600 pounds of bituminous coal per hour under moderate 
working conditions, and could readily have been safely driven 15 per 
cent. faster. In gasification of anthracite culm its physical imperfec- 
tion is the limiting factor, as practice soon made plain. The maximum 
rate that could be maintained was about 12 pounds per square foot of 
hearth area, or 456 pounds per hour. A more accurate rating for 
standard practice with good coal would be the gasification of 3.5 pounds 
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for each cubic foot of ignited fuel bed. Experience has demonstrated 
that too rapid driving opens a wide door for admission of adverse gas- 
ifying conditions. With a yield of 72.57 cubic feet of gas per pound of 
dry culm, as per Table VI., the regular gas product from it would ap 
proximate 31,000 cubic feet per hour. More rapid driving would result 
in a greater quantity of gas of much lower total heat value. 

In presenting the foregoing for your information, the undersigned 
has carefully formulated the data in ample detail that can be readily 
checked by anyone familiar with producer operations. They represent 
gasification conducted under normal working conditions which could 
be continued indefinitely. Expectations, in gasification of a given fuel, 
must be well within range of possibilities. The poorer the quality of 
fuel the more moderate should be the expectations. In this view, the 
undersigned is highly gratified with the results. They promise much 
in the utilization of inferior grades of fuel, and assure fine results with 
good grades. Ordinary producer gas, with its relatively low thermal 
energy, is not a claimant for the field occupied by its more—thermally— 
potent but more costly rival—retort gas. With its extremely low cost 
per unit of heat its own field of usefulness is practically boundless, and 
improvemenis in its manufacture will be eagerly welcomed. Familiar 
ity with your Kitson gas producer, arising from extended experience 
with it, justifies the writer’s opinion that it should take a high position 
in the esteem of all who become sufficiently familiar with the advanced 
meritorious principles it embodies to appreciate them. Its product is 
admirable for heat and power purposes, and its further evolution 
should give it prominence in the field now occupied by carbureted wa 
ter gas. 








The Dangers of Coal Cargoes. 
neil 

Engineering for September 24th says that a Royal Commission 
appointed in New South Wales to inquire into the cause of the dangers 
to which vessels carrying coal are said to be peculiarly liable, has just 
made its report, and although the subject of the spontaneous combus 
tion of coal has now been pretty well exhausted, there are one or two 
other phases dealt with, and the remedies suggested are always worth 
consideration, especially when put forward by two such authorities as 
Professor Richard Threlfall and Mr. Edward Fisher Pittman, F.G.S. 
Although the matter was exhaustively gone into by the English Com 
mission of 1876, and with their recommendations the New South Wales 
report does not seem to differ materially, a new inquiry is justified if it 
eventuates in preventative action. In investigating the cases of firing 
of cargoes, the Commission confined itself to the trade done by sailing 
ships crossing to the west coast of South America, which is very exten- 
sive ; and between 1888 and 1897 it was found that there were only 13 
cases out of 2,149 shipments where the cargo was known to have be 
come heated or to have taken fire. This is equal to 1.4 per cent, 
while in 490 cases investigated by the English Commission, 3} per 
cent. of casualties were recorded. Butin 1895 and 1896 the number of 
cases of firing with New South Wales coal was greater ; in 1895, out of 
294 ships, six were affected by heat, and in the first nine months of 1896 
four out of 200 fired. 

The members of the Commission entered upon their duties most 


thoroughly, and offer in their report a general explanation of the 


theory of spontaneous heating. Even at the risk of repeating much 
that is known to the expert, it is worth following Professor Threlfal] 
and Mr. Pittman. They agree with other experts that there is safety 
either in complete isolation from air, or in a free circulation to carry 
away any heat generated. Thus a well-regulated current of air is de 
sirable; but even then the size of the coal has an influence, as when 
the coul is in large pieces it only absorbs oxygen slowly, while if the 
coal is in fine powderthe air may not penetrate the mass with sufficient 
freedom. Fayol,a French investigator, also takes this view, preferring 
heaps of small coal mixed with dust, which gives the best result. 
Again, as to the depth of the coal, some interesting data was got from 
the engineer of the Australian Gas Light Company, who found that 
in one store where the depth was 14 feet, there was no tendency to fire : 
but in another store, with 20 feet depth, great care had to be taken. 
This agrees with Fayol, who put the safest depth at from 6 feet to 7 
feet. The Commissioners disagree with the theory that the oxidation 
of pyrites may be the initial cause of spontaneous heating ; although, 
by breaking up the coal when wet, it increases the surface and there- 
fore the tendency to fire. But Newcastle coa) has only 0.5 per cent. of 
sulphur, and the cargoes which fired were not unusually wet 

This point as to whether the degree of moisture has any effect seems 
also a thorny one. The point was investigated by the Commissioners, 
but unfortunately not conclusively. Two witnesses stated, that the 





temperature of the coal in a hopper increased within a few days after a 
shower of rain. The Commissioners visited the hopper, had the coal 
dug up, but while at some parts the coal was heated, at others it was 
normal, At no time was the depth sufficient to justify conclusions 
being formed from the readings of thermometer tubes, but they prom- 
ise to take the first opportunity for investigating this question. They 
agree with other experts that moisture has little to do with the firing. 
The contrary view entertained by some may, in their view, be due to 
distillation and condensation of steam. The initial temperature of 
the coal at loading, they felt, had more to do with the matter. Hot 
weather or the proximity of coal, say to the donkey boiler compart- 
ment, are great sources of danger, and three large ships loaded dur- 
iug the hot weather of January, 1896, were the victims of spontaneous 
combustion. There is evidently a critical temperature, and slight 
variations in the conditions affecting the temperature may make the 
otherwise inexplicable difference between two ships loaded under 
similar conditions yet with opposite fates. 

These general premises are supported by an examination of some of 
the known cases of spontaneous heating. The method of mining and 
loading, by tipping railway wagons over the hatchway, tends to break 
up the coal badly, and there are more cases of cargoes loaded in hot 
weather subsequently firing ; while the great depth of hold-—24 feet to 
25 feet is the average now—also points to danger. It is scarcely ne- 
cessary to prove the development in shipping practice in this latter 
respect. Nearly three-fourths of the shipments from Newcastle—the 
report refers of course to Newcastle, New South Wales—to South 
America go in vessels of over 2,000 tons ; and many of the ships take 
even 4,000 tons. It is almost startling to find the completeness of the 
proof that increased risk is involved in bigger and deeper cargoes. The 
rate of heating per total number of cargoes is little more than 0.22 per 
cent., so long as the cargo is not over 2,500 tons, but it rises very 
rapidly thereafter, being for 3,000 to 3,500-ton cargoes 3 per cent., 
aod for 3,500 tons and over 4} per cent. In other words, the great 
majority of known cases of spontaneous combustion of Newcastle 
loaded cargoes were in cases where over 3,000 tons was shipped. This, 
of course, is due to the increased depth of hold ; the coal, too, gets more 
broken up. 

We have spoken only of known cases of spontaneous combustion ; 
hut the Commissioners enter into the question as to whether many 
ships posted missing may not have met this fate. Thus in an examina- 
tion of Lloyds’ returns for some years we find records of ‘‘ missing ” 
vessels, which are not reassuring : 68 vessels of 49,113 tons, 83 vessels 
of 63,983 tons, 82 vessels of 59,649 tons, 126 vessels of 73,507 tons. Thus 
n four years we have 359 vessels leaving port without tidings ever hav- 
ing been received. Further investigation, say of the year in which 82 
vessels thus met their fate, show that 32 were laden with coal. The New 
Svuth Wales Commissioners point out that of 22 cases of missing coal 
laden ships, 17 were in the South American trade, and of these latter 
six cases occurred in 1895. The investigation of the cause of disaster, 
however commendable, introduces largely the speculative element. 
But judging from the temperature of loading, and on the voyage—fire 
of them sailed over the warmer route north of the Equator—the Com- 
mission come to the conclusion that probably 6 out of the 17 cases were 
due to spontaneous firing. 

The terms of the remit to the Commission embraced all sources of 
dangers to coal laden ships, and their note regarding explosions is re 
assuring. During the period under review, when some 2,149 vessels 
took over 4,000,000 tons, there were only two cases due to the accumu- 
lation of gas ; and they point out that with efficient surface ventilation 
there ought to be nodanger. But it is a dangerous practice, all the 
same, to load certain descriptions of coal too soon after mining them 
Shifting the cargo is a prolific source of trouble, for coal as well as 
grain; and here, parenthetically, we might note that a large number 
of missing ships on Lloyds’ List have the latter cargo. The most 
-ffective remedy is the ‘‘ shifting boards,” and we are glad to see that 
the Commissioners do not consider that any formation of the deck 
beams in a wooden ship is a fit substitute. Trimming can do much, 
and personal supervision on the part of the captain, which is encour- 
aged, is absolutely necessary, since stevedores will scamp the work ; 
but the Commissioners state that it is not unusual for masters and 
offices also to neglect their duty. 

It was urged that stevedores should be licensed and Government su 
pervision of trimming provided ; but the Commission find themselves 
unable to recommend this, since it is the duty of the ship’s officers, and 
no one hinders them in its discharge. The ships are mostly foreign— 
this term obviously includes British ; ‘‘ they come for a certain com 
modity ; what they do with it is their business, not the business of the 
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New South Wales Government.” ‘‘Again, if the masters and officers 
of the ship, whose lives depend on seeing that the trimming is properly 
done, neglect to attend to it, why should it be supposed that a Govern- 
ment official, who has comparatively no interest in the matter, would 
attend to it better?” This isa remarkable attitude ; it is justified by 
the fear of increasing ‘‘ the irksomeness of the port regulations,” but 
it is at variance with the accepted theory of Government for the advan- 
tage of the community. Weare all the better for Government control, 
even where our own lives are concerned, and if the British Government 
had accepted this view, our shipping progress would have been small ; 
for itisin part founded on immunity from disaster, which again is 
partly traceable to preventive measures enacted and enforced by law. 
Objection is taken rather to all ships trading from our ports not being 
subjected to the same treatment as those flying the Union Jack. In- 
deed, on the same hypothesis, every recommendation of the Commis- 
sion might go by the board. However, we do not press the point, but 
turn rather to the recommendations for the prevention of accidents. 

The Commissioners recommend that the cranes be altered so as to ad- 
mit of wagons being lowered down the hatchways of ships with the 
view of preventing the excessive breakage of coal which has hitherto 
taken place. The wagons used are large, in conformity with Mr. Ed- 

dy’s system for increasing the ratio of paying load, so that they cannot 
be lowered through the hatchways; but larger hatches, they think, 
might be made. Here, however, the strength of the structure and 
Lloyds’ regulations are objections. The crane system at Newcastle is 
described as ‘‘antiquated,” but in view of the enormous expense in- 
volved in a change, improvement rather than reconstruction is consid 
ered the more feasible. If such replacement of appliances were possi 
ble, the Commissioners express a preference for Lewis and Hunter's 
system, which is in use at Cardiff. In this decision they have been in 
fluenced by a report of Sir E. Leader Williams. A feature is that the 
tips of their cranes are movable, so that coal may be loaded into seve- 
ral hatches simultaneously. By means of the fixed quay berth, too, im- 
yort cargo may be discharged from any hatchway, while coal is being 
shipped at other points. 

In his report Sir Leander Williams says the wagons from the col- 
lieries are brought first to the dock storage sidings and then to lines of 
railways at right angles with the side of the quay; they are not de. 
pendent on fixed points and turntables, as is usually the case. The cranes 
are capable of lifting 18 tons, and work on independent lines of rails of 
a gauge of 21 feet 4 inches, allowing two lines of railway of ordinary 
gauge to pass under the opening of the understructure of the crane 
On the upper part of this structure the crane is fixed, and works with a 
range of from 20 feet to 40 feet. The crane has a simple but effective 
derrick motion, which, in common with propelling it along the quay. 
hoisting, turning, and working the valves at the bottom of the carry- 
ing box, is all accomplished by hydraulic power—from 570 pounds to 
800 pounds pressure. Hydraulic capstans are provided, which bring 
the wagons to the tip ups, of which there are three to eachcrane. Hy 
draulic power then tips the wagon, and the coal is passed with only a 
small average fall of 2 feet 6 inches into the carrying boxes, which are 
of various sizes, the smaller being for bunkering purposes, and the 
largest (10 tons) for loading. The crane lifts the box when filled, and 
lowers it into the hold of the steamer until the box is close to the last 
coal deposited, when, by means of the cone valve at the bottom of the 
box, the coal can be deposited in any required position. This arrange 
ment at the bottom of the carrying box enables the coal to be spread 
over a wider area in the steamer’s hold, expediting and equalizing the 
loading, and diminishing the amount of trimming. Coal is thus loaded 
at the rate of 300 tons per hour. The change would involve heavy 
outlay. The existing dyke at Newcastle would have to be faced by a 
concrete wall, and new railway siding arrangements made, the cost of 
the appliance itself, exclusive of power, which already exists, would be 
$74,900 f.o.b. London, for a pair of cranes capable of serving a berth 
300 feet long. Three such sets at least would be required ; but even 
then the $250,000 would be the smaller part of the total cost. The 
Commissioners, therefore, do not feel justified in recommending this 
expenditure until the Port Commissioners bring the effect of lengthen 
ing the jibs of existing cranes so as to lower the wagons right into the 
hatches. 

The Commissioners further recommend that very large ships should 
not be loaded with the existing appliances on days during which the 
maximum shade temperature rises above 80° F., or the maximum sun 

emperature above 110° F., and that, as at present, surface ventilation 
only should b2 employed in connection with eargoes of coal. As to 
hifting of cargo, they recommend that no iron or steel ship should en- 
sage in the coal trade without shifting boards being provided. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
= 
Mr. W.S. Bowen, formerly Constructing Engineer for the National 
Heat and Power Company, of Philadelphia, has been appointed Super- 
intendent of the Newport News (Va.) Gas Company, the works for 
which are now under construction. 


PaPERS announcing the incorporation of the Northern Union Gas 
Company, to supply gas and electricity for lighting, heating an< power 
purposes in New York City, have been filed with the Secretary of State. 
The capital stock is put at $1,500,000. The Directors are: Charles L. 
Horton, Edward §S. Long, J. V. H. Lawrence, Thomas S. Smith and 
L. L. Carroll. Holders of city gas shares need have no disquiet about 
the purposes and objects of the new Company. 


SECRETARY BIDDLE, of the Toledo (Ohio) Gas Light and Coke Com- 
pany, says there is nothing in the rumor that a syndicate has bid for 
control in that Company. 





AT the annual meeting of the Fond du Lac (Wis.) Gas Company, the 
matter of considerable expenditure on plant improvement was dis 
cussed. The officers chosen were: Directors, J. H. Andrews, Robert 
Gordon, David Andrews, E. L. Murphy and H. A. Andrews; Presi- 
dent, J. H. Andrews; Secretary, H. A. Andrews; Treasurer, David 
Andrews. 


Tue Louisville Courier-Journal says, ‘‘ there isamovement afoot in 
Covington, Ky., for the city to purchase the gas plant. The demand 
on such account must be made before January 1, 1898. The proprietors 
of the Covington Gas Light Company have relied on Covington’s in- 
ability to issue bonds, but it is claimed that the option may be trans- 
ferred. Under the charter the city has a right to make an offer for the 
plant of the Gas Company once every 5 years. The city is now above 
the limit of constitutional indebtedness, and it is not believed the sale 
will be made. Alderman Hiles, however, thinks that the city can sell 
its right to buy the plant, and has introduced a resolution in the 
Covington Council to that effect.” 





ALDERMAN HILE&s, and those who hold with him that the city can 
transfer its right to others, to purchase the Covington gas works, are to 
say the least, ingenious reasoners ; but if there is law in Kentucky we 
are certain that their ingenuity will meet with moral rather than tan- 
gible reward. 





A CORRESPONDENT forwards the following, which latest message 
completes our present knowledge of Ald. Hiles ‘‘ ingenious” attack : 

‘‘At the last meeting of the Aldermen of Covington, Mr. Hiles intro- 
luced a resolution, which was adopted, providing for the sale of the 
Covington Gas Light Company’s plant, in accordance with a clause in 
the ruling contract between the Company and the city. Theresolution 
is as follows : 

‘\* Whereas, the contract between the city of Covington and the 
Covington Gas Light Company, contains the following clause : See. 7, 
That the City Council shal! have the right and privilege, by giving one 
year's prev ous notice in writing, of purchasing from the said James 
Southgate and associates, their successors and assigns (now the Cov- 
ington Gas Light Company) all the pipe, buildings, apparatus and 
privileges, constituting the gas works, on the Ist of January, 1869, and 
at the expiration of each and every term of 5 years thereafter ; the 
price or value of such gas works to be ascertained and determined by 5 
disinterested persons, residents of the State of Kentucky, two of whom 
shall be chosen by the said City Council, two by said James Southgate 
and associates, their successors and assigns, and the fifth by the four so 
chosen? And, 

‘** Whereas, The expiration of the last term of 5 years when said pur- 
chase was made, will be the 1st day of January, 1899, and the last day 
on which one year’s previous notice in writing can be given will be the 
3ist day of December, 1897 ; and, 

‘** Whereas, The city of Covington cannot, by reason of the consti- 
tutional prohibition from increasing its debt, avail itself of said privi- 
lege to purchase said gas*works, and must lose all benefit therefrom, 
unless it can sell said privilege to others ; and, 

‘** Whereas, There are others willing to buy said privileges and pay 
said city of Covington a good price therefor, accepting the assignment 
of the same without recourse to the city ; and, 

‘** Whereas, Such a sale of said privilege will give to the purchaser 





nothing that the Covington Gas Light Company has not now, and will 
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confer no rights or privileges beyond those now possessed by said Gas 
Light Company, which expire absolutely, October 28, 1902 ; and 

‘** Whereas, The proceeds of such a sale will be a clear gain to the 
city of Covington ; now, therefore, be it 

‘* * Resolved, by the General Council of the city of Covington, That 
the City Clerk be and is now hereby directed to advertise for two weeks 
in the three daily papers of general circulation in Covington and Cin- 
cinnati, that he will, on or before 12 o’clock of the 25th day of October, 
1897, receive sealed bids for the purchase of all the rights and privileges 
that the city of Covington has, under and by reason of the clause (Sec- 
tion 7) in its contract with the Covington Gas Light Company, quoted 
in full above, the purchaser to take the same without recource, or any 
warranty by the city of Covington; and any and all bids may be re- 
jected ; and it is further 

‘* * Resolved, That the General Council meet in joint session on the 
25th day of October, 1897, and publicly open and read said bids.’ ” 





MANAGER JOSLYN, of the Woodland (Cal.) Electric Light, Gas and 
Power Company, has succeeded in placing 125 gas stoves in the district, 
a record that is quite up to, in fact well beyond, that of any other Com- 
pany in the State, all things considered. 





PrEss despatches from Rochester, N. Y., dated Oct. 4th, were to this 
effect : ‘‘ While experimenting with acetylene gas in his machine shop 
in this city to-day, Valentine Long, his brother, Frank Long, and 
Jacob Fassett, an employee, were injured by an explosion of the tank 
used in making the experiment. Valentine Long’s skull is fractured 
over his right eye and he lost the sight of both his eyes. It is said at 
the City Hospital that he will probably die. The other two men are 
not seriously injured. The tank was a strange looking affair, about 24 
feet in diameter, and made of galvanized iron, with bands of iron run- 
ning along the sides to give it strength. It was placed in Long’s shop 
afew days ago by an acetylene company recently formed here, in 
which Mr. Long was interested. At the time of the accident Valentine 
Long was preparing to make a pattern for a new valve that is used on 
the tank. A lighted gas jet that stvod about three feet above the tank 
is supposed to have ignited the acetylene and caused the explosion. 
Fassett had a narrow escape from instant death. A piece of the iron 
from the tank grazed his body, cutting off the buttons from his trousers, 
and making a rent across the bosom of his shirt.” 





THE proprietors of the La Crosse (Wis.) Gas Light Company have noti 
fied the residents that, ‘‘ owing to increased.cost of coal and transportation 
of same, the Company is compelled to discontinue the cash discount on 
gas, to apply on all gas consumed, on and after October 1, 1897. The 
price on illuminating gas will remain as heretofore, at $1.50 net per 
1,000 cubic feet. The price on fuel gas on and after the above date will 
be $1.25 net per 1,000 cubic feet.” 





A FORMER employee of the Detroit Gas Company has brought suit 
against it for $5,000 damages. He alleges that he was sent by a fore- 
man of the Company into a dark room to repair some pipes. While 
engaged on the work he fell through a hole in the floor and received 
permanent injuries as the result of such fall. The Company’s answer 
is contributory negligence. 





WE regret to report the death of Mr. J. J. Philbrick, President of the 
Key West (Fla.) Gas and Electric Light Company. Mr. Philbrick was 
born in Keene, N. H., March 30, 1840, and the cause of his eventual 
settlement in Key West was his connection there as Paymaster at the 
U. S. Naval Station. He was a man of prominence in the best business 
and social life of Key West. 





A MAN, Crothers, at a meeting of the Woman’s Health Protective 
Association, of Philadelphia, wanted that body to take tongue in the 
general discussion going on over the desirability or otherwise of leasing 
or selling the municipal gas works ; but the President (a woman named 
Seribner) very sensibly decided that such a theme for debate was not 
germane to the purposes of the Association. Good for Scribner ! 





Mr. BraKER and his associates in the Flushing (L. I.) Gas Company 
have applied to the Trustees of College Point, L. I., for the right to lay 
gas mains in the latter place, in opposition to the Enterprise Gas Com- 
pany. The Trustees are, according to our advices, not at all inclined to 
favor the application. 








It is said that certain prominent interests connected with the St. Paul 
(Minn.) Gas Light Company are considering the-purchase of the plant 
and business of the Mankato (Minn.) Gas and Electric Light Company. 





It is hoped that they will be successful, for in such event the gas end 0 
the Mankato property shall have opportunity to escape from the elec 
tric noose that has been holding it down for at least five years. 





THE town authorities of Methuen, Mass., haveagreed to try the Wel; 
bach outdoor lamp for the partial public lighting of that place. 


THE public illumination by gas of the streets of Williamstown, Mass 
which was tried for the first time in the third week of September, i: 
quite satisfactory to the taxpayers. 


THE new plant of the Kingston (N. Y.) Company, which is located 
on Meadow street, is well underway. 


Tue City Council of Oskaloosa, Ia., through its having extended th« 
franchise of the Oskaloosa Gas Company for a further period of 25 
years, has emboldened the owners of the Company to make notable 
plant betterments. The scheme includes the erection of a fair-sized 
holder. 


THE proprietors of the Covington and Cincinnati Suspension Bridge 
have contracted with the Welsbach Street Lighting Company to illum 
inate the footways of the named road by means of outdoor incandes 
cent gas lamps. Hitherto the footways have been lighted, under con 
tract, by are lamps. 





THE proprietors of the Berlin Iron Bridge Company inform us that 
they have been awarded a contract for that which amounts to the vir 
tual construction of a fireproof building for the plant of Messrs. Com- 
stock, Cheney & Co., of Ivoryton, Conn. 





‘* IRVING PaRK,” somewhere close to’ Chicago, wants gas. The resi- 
dents ‘‘ out there” have had electric (incandescent) lighton their minds 
for some time, and now would like a change. The present Chicago 
Gas Company, however, does not seem desirous of doing more than it 
should in justice to itself. 





A FAIRLY representative gas man, of the old far-Eastern school, died 
on September 29th, from a trouble that should cause his confreres 
thought. The accident which brought his death was the swallowing 
(while he slept) of a set of false teeth. Mr. Sawyer was President of 
the Easthampton (Mass.) Gas Company, was prominent in other manu- 
facturing and financial directions, and occasionally took a look in the 
‘**social club” life of Boston. He was born in 1829, and is survived by 
his widow and their son, Frank E. Sawyer, a naval lieutenant on the 
States’ warship, Philadelphia. 





WE have received a communication from the clever gentleman who 
is the executive head of the Urbana and Champaign (Ills.) Gas and 
Electric Company, respecting a suit that has been instituted against the 
Company by a party who, using 100 cubic feet of gas per month, thinks 
he should be served by the Company, at its net rate of $1.50—the gross 
in the case under consideration is $1.75, with 25 cents off for prompt 
payment—no matter what his consumption per month is. The 
‘*kicker ” should be without a gas meter ; and did we own Mr. Harris’ 
interest in the Urbana and Champaign Company we would lose a cus- 
tomer. To make the matter plainer, the Company requires that each 
consumer, for whom a separate meter is kept, shall use at least a quan- 
tity of gas, at the gross rate, the value of which in money must amount 
to 50 cents per month. We hope that the Company has only one con- 
sumer of the class that brings ‘‘ the case’ named. 





THE Urbana and Champaign (Ills.) Railway, Gas and Electric Com- 
pany reports the use in that ‘‘ Twin City ” of 208 gas cooking stoves. 





THE proprietors of the Kalamazoo (Mich.) Gas Light Company have 
instituted a prize competition for the best essays on ‘* Cooking by Gas.” 
The ‘‘ stories” are not to exceed 400 words, and three prizes are offered : 
A gas range worth $25; a Leader gas heater, worth $10; a Welsbach 
reading lamp, worth $7. The relative merit of the essays submitted is 
to be determined by an impartial committee. 





Report has it that papers have been filed for the incorporation of tlie 
Cinnaminson Gas Company, which proposes to construct and operate 
a gas works in Cinnaminson township, Burliugton county, N. J. 





IT is said that the Directors of the Nashville (Tenn,) Gas Light Co:- 
pany have recommended to the shareholders the acceptance of an of! er 
of $140 per share fcr the stock, which offer has been made by a re- 


sponsible Eastern syndicate. 
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The Market for Gas Securities. 

The market for city gas shares during the 
week was uneven and rather more restricted 
than for some time back. Consolidated opened 
to-day (Friday) at 209, and by noon sold at 
2134, with quite a steady demand for cash 
stock. We understand that considerably over 
90 per cent. of the stock of the Equitable has 
assented to the exchange, and that the New 
York and East River returns in the same line 
are satisfactory. The amalgamation plans are 
going on ip a businesslike way, and all inter- 
ested or concerned will likely have definite 
news respecting the details of the merger by 
November 10th. Standard common, ex rights, 
is quoted at 134 to 135, and the preferred is 149 
to 155. New York and East River common, 
ex rights, is 85 to 864; the preferred is 109 to 
113. Brooklyn Union is unaccountably dull 
and lower, with nominal quotations 121 to 125. 

Tke feature of the week in out-of-town 
shares was the break in Chicago, which, on ru- 
mors of concerted opposition on the part of the 
Mutual and Universal Companies, sold down 
to 92% yesterday. The stock was much stronger 
to-day, having been traded in above 95. Hold- 
ers of Chicago gas should not pay much heed 
to the opposition yarns. The additional reams 
of Bay State stock (par value $20,000,000) have 
been accepted by the Exchange. This Addicks 
specialty sold to-day at 74. It is not altogether 
bad. Lacledes show no change. Respecting 
the latter, is it not about time that some one 
had a word or two to say in prediction of what 
tie United States Supreme Court will decide in 
the matter of the Laclede Company's case now 
before that tribunal? Consolidated, of Balti 
more, is dull, at 593 to 60}. Newark (N. J.) 
gas is 200 bid. 
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R. D. Wood & Co., Phila., Pa 594 
Wm. M. Crane & Co., New York City 578 


SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City.........0. 
Continental Iron Works, Brooklyn, N.Y.........+s000 eee 
G. Shepard Page’s Sons, New York City 
Logan Iron Works, Brooklyn, N. Y 
R. D. Wood & Co., Phila., Pa. .cccsevceese pesceonece ceeges 


CEMENTS, 
C. L. Gerould & Co., Mount Vernon, N.Y............ «mays 4 


RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J............ ponvonss aw 
B. Kreischer & Sons, New York City............. pi eneoes 590 
RR FEO, BIO COR CT saan es ccenconioncccnsscacees 590 
Laclede Firebrick Mfg. Co., St. Louis, Mo 
Cyrus Borgner, Phila., Pa 
James Gardner, Jr., Pittsburgh, Pa 
Henry Maurer & Son, New York City...............00005 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 590 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
Brooklyn Firebrick Works, Brooklyn, N. Y............. 
F. Behrend, New York City...... cccccccsccsccccseces occe WD 


INCANDESCENT GAS LAMPS, 
Welsbach Commercial Co., Phila., Pa............ ° 


eeeee eet 


THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City..... 577 


MICA GOODS, 
The Mica Mfg. Co., New York City...........c000 cose ° 


BURNERS, 
B.S gs BW: hak cn chive cic Cb ossicdenbcace eees 
Theo. Clough, Dobbs Ferry, N. Y 
Wm. M. Crane & Co., New York City 
LAVA GAS TIPS, 
D. M. Steward Mfg. Co., Chattanooga, Tenn. .. 


GAS BAGS, 
Peerless Rubber Mfg. Co., New York City 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 587 
Greenpoint Chemical Works, Brooklyn, N.Y 587 
Henry W. Douglas, Ann Arbor, Mich........ 


| 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.......... S81 


| Isbell-Porter Company, New York City.................. 504 
ee eS ee rer te ae coe, 304 | 


597 


Connelly Iron Sponge and Governor Co., New York City 587 


VALVES. 


| Ludlow Valve Manufacturing Co., Troy, N. Y. ........+- 556 


| Chapman Valve Manufacturing Co., Boston, Mass....... 536 


579 | 





R. D. Wood & Co., Phila., Pa 

Continental Iron Works, Brooklyn, N. Y............ .... 504 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 581 
Isbell-Porter Co., New York City 

The Western Gas Construction Co., Fort Wayne, Ind.... 586 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ........cceccesccscees 595 


GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa 
The American Gas Engine Co., Phila., Pa................ 5 
Backus Water Motor Co., Newark, N. J 


57e 


ve 


ENGINES AND BOILERS, 
The Hazelton Boiler Company, New York City 
W. G. & G. Greenfield, East Newark, N. J......... 0008. 


vied 
Die 


PURIFIER SCREENS. 
John Cabot, New York City 


GAS STOVES. 
American Meter Co., New York and Philadelphia 
Maryland Meter and Manufacturing Co., Baltimore, Md. 598 
Keystone Meter Co., Royersford, Pa............e.ee000+- 598 
Wm. M. Crane & Co., New York City.......... secvcccces OF8 
INSTANTANEOUS WATER HEATERS, 
Gilbert & Barker Mfg. Co., New York City ..........00.. 577 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y........ 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md...............+. 593 
Continental Iron Works, Brooklyn, N. Y.........++++.... 594 
Deily & Fowler, Philadelphia, Pa.............cccsescseees O96 
Davis & Farnum Mfg. Co., Waltham, Mass............... 592 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
Stacey Mfg. Co., Cincinnati, Ohio...... seevcceccccsoccces OGG 
R. D. Wood & Co., Philadelphia, Pa........ ...... Pa ae 594 
Logan Iron Works, Brooklyn, N. Y.... ... 596 
Riter & Conley, Pittsburgh, Pa 


GAS SECURITIES, 
Marquand & Parmly, New York City.......... naeeetione 


BOOKS, ETC. 

Scientific Books...... Coceccccccevccccece veces necene cvccos WOE 
te | eee Cea shncveesenees oo 588 
Digest OF GOs CaseS.ccccoscccdicvecccecccccecccsccecs cooes SBE 
Directory of Gas Companies........scsccsccescece eenees 
PRACHOR PROCOMOEG . 0 occscc. cceccdecce eoscesecece cose OF 
Coal Tar Genealogical Tree... ......00....cccsscccecs écege O 
Management of Small Gas Works . 5R2 
Handbook on Gas Engines...... debsase eocccce ebncesesess 593 
Gas Flow Computers ..........5+ ee ceccccccccccces OD 
SE, RE WS oc dina cdbulnan eh dss mbdenteewnokanen 587 











DIVIDEND NOTICE. 





OFFICE OF THE UNITED GAs IMPROVEMENT Co., | 
813 DREXEL BUILDING, PHILA., Sept. 22, 1897. | 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on Oct. 15, 
1897, to stockholders of record at the close of business Sept. 
30th. Checks will be mailed. 

1164-3 EDWARD C. LEE, Treasurer. 








Position Wanted 


As Superintendent of Gas Works, 


Has been in the employ of the Passaic (N. J.) Gas Company 
for the last 10 years as Superintendent, and is a practical 
mechanic, thoroughly understanding the laying out and 
erection of plants and the making of coal and water gas. 
Seventeen years’ experience as constructor and builder with 
John Hanlon, Gas 


ngineer. Best of references. Address 
1163-5 


FRANK JONES, Hankins, N. Y. 

















Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 


1097-tf Fort Wayne, Ind. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for ove Bench of 3 retorts, 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, - hel), 36 in. diameter, with 
98 2-in. tube , 10 ft. 6 in. long. 

P-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 

KEY CITY GAS Co., 


1119-tf Dubuque, Iowa. 








MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 





Exchange. 


Our Mica Chimneys 
For Welshach Lights 


ARE THE 


BEST IN THE WORLD. 


=e 


Get Catalog 
and Discounts. 


=ea 


The MICA MFG. CO 


Micasmiths, 











E 
MICA CHIMNEY 
88 Fulton Street, 


N. Y. City. 


we Pittsburgh Gas & Coke Co, 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


COKE, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahel? River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg., PITTSBURGH, PA. 


BACKUS GAS ENGINES 


Etched Chimneys to 
Order. 














ie 


28 188te 


GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
au’ | Michell & Co., - - 154 Congress Street, Boston, Mass. 





Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 





Oct 11, 1897. 
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THEO. CLOUCH, 


(Established 1870.) 


Naxim&Clough Adjustable Gas Burners 


E. H. Nickel Tips for 
Water Cas a Speciality. 


THEO. CLOUGH, - - Dobbs Ferry, N. Y. 














Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 















Not Ex- 
Write to 
STROH & OSIUS, Pat’ees, cr 
Mich, Ammonia Works, Detroit, Mich 


oe 





Peerless Patent 





These Gas Bags are used to stop the flow of gas while re- 
pairirg or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some 
times fataily, by the escape of gas resulting from the burst 
ing of a bag, and our patent improvement is designed to | 
obviate such calamities. The indicator 4 shows unerringly | 
when the bag has been age ee bape ne to pack the main, | 
and when the pumping should be stopped. Our Bags are | 
made of a rubber stock especially prepared to admit of great | 
distension, and to resist the action of Oils, Gases, Naphtha | 
and other residuum in the mains, and they are made with | 
lapped joints, which adds greatly to their strength. 


3-in. C2s Bag, each, $0.60 12-in. Gas Bag, each, $5.00 | 
4 “ “ “ 80 16 iy iid i) 8 25 


5s ty “ 1.05 20 ** “ “ 12.00 
6 * “ “ 1.75 24 ** “ “ 17.00 
g* “ “ 2.65 20 * “ “ 27.50 


oe * 


the Peerless Rubber Mfg. Co. 


16 Warren St., N. Y. City. 





TNOBIM: 


— The Roessler & Hasslacher Chemical Co., 


HEADQUARTERS FOR 








a. 


100 WILLIAM STREET, NEW YORK. 











5 . 
RANGITOL” Sica? Sowaer Fore: or niquia 


DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 


NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. S#MELES FREE 


Furnished in Excellent Quality Cheaply. 














EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
‘ Correspondence Solicited. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


gal Ata fet: tee Yet Gen Office, 716 E. 13th St. N.Y, U.S.A 


Improved Gas Bag HIGH-PRESSURE WATER-TUBE BOILERS 
pis 

















GREENE 16. 
Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power, 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Ada'ms’ Crate Bars. 


pene W.G. £6. GREENFIELD, - - EAST NEWARK, N. J 




















Clarke's Automatic 
Instantaneous Water Heater. 


This Heater furnishes water heated as it flows. The act of drawing water from 
any faucet with which it is connected automatically turns on the gas, which is in the 
same way instantly shut off when the flow of water is stopped at the faucet. It will 
deliver a gallon of water a minute as long as required, at a temperature 80° higher 
than it is delivered to the Heater ; or it will deliver a less amount at a higher temper- 
ature, or a greater amount at a iower temperature, as may be determined by regu- 
lating the flow at a faucet. We have testimonial letters from thoge using it in Private 
Residences, Factories, Barber Shope, Restaurants, Stables, Laboratories, Stores, 
Churches, Commercial Buildings (for scrubbing), Banks, Clubs (baths, shower baths 
and sprays), Hotels, Riding Academies (baths and shower baths), and Patrol Stations 


Price, $50.00. 12 inches wide, 15 inches high, 30 inches long. Weighs 86 lbs. 


GILBERT & BARKER MFG. CO., - 82 John St., New York City. 
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BRAY’S BURNERS 


Are Suitable for All Pressures and Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. Prevent waste of gas, broken globes and 
dissatisfied consumers. 


As Sole Agents in the United States for GrorGE Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, statiug your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. bie n —— SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, 3 GAS RANGES, 


OF ALL KINDS. 


GAS GOVERNORS, 9——SSsSa F prawn tiie 
GAS FURNACES, " es Gas Kilns for China. 











Broilers, Griddles, Ovens, Etc. 


and everything pertaining to the , : Special Line of 
use of Gas. Gas Appliances for Hotels. 


WILLIAM M. CRANE & CO., Mirs., °° Gicc7sseintivey” NEW YORK CITY. 














BRISTOL’S Special Trays for Iron Sponge or Oxide of Iron, 


RECORDING | CHURCH’S TRAYS a Specialty. Patent Lava Gas Tips. 


| 
| 
PRESSURE Reversible, Strongest, Most Durable, Most Easily Repaired. UNIFORMITY , 
GAUGE. . = 2 GUARANTEED. 
For rt eo . ii ALL SIZES | 


recordsof =| WAS AND SHAPES. 





Street 


> \\\ 
Gas Pressare | \ : D. M. STEWARD MFG. CO., 
Simple in Con- | ‘ X . CHATTANOOCA. TENN. 
struction, Accur- } pe —— — — - —— 
ate in Operation | 7 ae 


Low in Price. | pt , =.\\\ CAN ‘Practical Hints 


Fully Guaranteed. Send Aten ON THE CONSTRUCTION AND WORKING OF 
for Circulars. | t K 


The Bristol Co | 553-557 West Thirty-third Street, New York. Regenerator Furnaces, 
"y 


We also make the Cheapest and Strongest } By MAURICE GRAHAM, C.E. 
Waterbury Conn REVERSIBLE BOLTED TRAYS IN THE MARKET. | Price, $1.25. 
' . 


Send for Circulars. | A. M. CALLENDER & CO., 32 Pine Street, N. Y. 

















YOOE HOSE SH SS SOC CCECE SHEE ED © F&C OO SS 6 OO GE OES OG8HHOESSBEE [ORME GEHBEEOHOOB 


crevtesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking o: 
manties and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., * - 818 Cherry St., PHILADELPHIA. 
©000 00000000 000020080000 00000000 0000000006 0000 000000000008 00080000800 











COAL HANDLING. BINDER for the JOURNAL 


The ‘‘ Automatic” Railway shown in the STRONG. 
engraving (in connection with tub elevator) 
is an elevated, self-acting railway, operated poles: 
entirely by gravity, no steam, horse, or LIGHT. 
manual power being required in its opera- SIMPLE 
tion. It runs with great rapidity, making a N onnties 
trip of 300 feet, dumping its load and return- . CHEAP. 


ing to the starting point in about 35 seconds. HANDSOME. 


This Railway is specially adapted for handling large 
quantities of coal for Gas Works. Our Catalogue, No. 
9306, on Coal Handling Machinery, gives full information 
on the subject. Before you forget it, send for a copy. eos — 

0., 


Cc. W. HUNT COMPANY, | : WP se Pines. 
45 Broadway, - New York City. N. Y. City. 


DURABLE. 


Price, $1. 
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THE Patent “Standard” Washer-Scrubber 








Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 


The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the Amertcan Gas Lieut Journat for testimonials as 
to the efficiency of tieir improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers. Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 




















atent Cutter 


THE ANDERSON Sats Link 


Made in all sizes, 


For Cutting Cast, Wrought | FH BHIH RAN TD ba 


Iron, Gas & Water Pipes. SOLE IMPORTER OF THE CELEBRATED 
THE ANDERSON PIPE CUTTER 


COMPANY, Manufacturers, German (Stettin-Didier) Clay Gas Retorts, 


m 293 Lincoln St., Marlboro, Mass 


Will cut from 2 in. to 24 in. a i os wy N.Y. Office, 135Greenwich St | BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 









: e e C. H. Tucksr, Jr., Manager. 7 » , 
| Stettin ‘‘Anchor” & ‘‘Eagle’ Brand Portland Cement 
WALDO BROS., 
Pi pe Cutti thes Tool a Se Seat, Semen, aes 10 & 12 Old Slip New York. 


| 
| 














Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 
My COMPUTER. 7 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
: \ any pressure is at once seen. 

Co 


any diameter is at once found. 
Copyrsghtsene 4. Any suitable combination of the different factors of any problem, under all possible cond 
ata tions, may be immediately found. 


It Prevents Errors and Saves Hotirs of Tiresome Calculations. 


Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 














3. When the required discharge and the length of pipe are given, the pressure corresponding to- 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Gaking Goal, 





HASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKINC 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 F'arwvell Awenue, - - Milwvaukee, W418. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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Roots. 
Improved 1 
Gas Governor. 4 


(PATENT APPLIED FOR.) 





We Guarantee Regulation Within One-tenth # 
of an Ounce, Water Pressure. |) 





THE MOST PERFECT GAS GOVERNOR ON THE MARKET. 


lore Direct in Action. Fewer Parts. 
Easier to Adjust than Any Other Governor. 





Write for Prices and Description. 


P. H. & F. M. ROOTS CoO., 


Commners~ville, Indiana. 











Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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CHAS. M. JARVIS, President. BRR K. FIELD, Vice-President. 


GEO. H. SAGE, Secretary. FRANK L. WILCOX. Treasurer. 


%& BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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The above illustration is taken direct from a‘photograph, and is an interior view in a Store Room designed and built by us for our own use 
at East Berlin. 


The construction particularly commends itself on account of the large amount of side wall space applicable 
for storage purposes, = being introduced entirely from the roof, no side windows 
being used, thus allowing all the wall space for storage. 








Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








Alex. C. HumPHRErS, M,E., ArTHUR G. GLASGOW, M.E., 
BANK OF COMMERCE BUILDING, - CaBLe ADDRESS, 9 vicroria ST., 
(Si NASSAU STREET.) LONDON @ NEW YORK, LONDON, &. W., 
NEW YORK. HUMGLAS."' ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By OC. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 












































PUBLIC LIGHTING TABLE. 




















OCTOBER, 1897. 
Table No, 2. 

Table No. 1. | NEW YORK 
FOLLOWING THE CITY. 
MOON. ALL NIGHT 
LIGHTING. 


— y _ geese - ; — 
to a 5 Extin- 
Light. ‘eee Light. guist. 


Day or WEEK. 





| || P.M. | A.M. 

| 8.10 pM) 5.00 Am}| 5.30 5.00 
9,20 FQ! 5.00 || 5.30 5.00 

30. | 5.00 | 5.30. 5.00 

| 5.00 || 5.30 5.00 

5} 2.50 AM) 5.00 5.30 500 
| 5.00 5.30 5.00 

| 5.00 5.30 5.00 

5.00 5.20 5.10 
No L. 5.20 | 5.10 
FM Nol. 5.20 | 5.10 

No L. e .20 5.10 

2; 5.50 PM! 7.00 Pm) 5.20) 5.10 
13] 5.50 7.40 5.20 
14) 5.50 8.20 5.20 
15| 5.50 9.00 5.10 
16} 5.50 10.00 5.10 | 
17| 5.40 {11.00 5.10 | 
./ 18) 5.40 1Q/12.00 Am) 5.10 | 

(19) 5.40 | 1.00 || 5.10! 
Wed. |20; 5.40 2.10 || 5.10 
Thu. |21) 5.40 | 3.20 5.10 
Fri. |22| 5.40 | 5.20 5.00 
Sat. (23) 5.40 | 5.20 5.00 
Sun. |24!/ 5.30 5.20 5.00 
Mon. |25) 5.30NM) 5.20 5.00 
Tue. |26) 5.30 5 20 5.00 
Wed. |27| 5.30 | 520 5.00 
Thu. |28| 5.30 5.20 5.40 
Fri. |29} 5.30 | 5.20 |} 4.45 
Sat. 30) 8.20 5.20 4.45 | 5.35 
Sun. |31/ 9.30 | 5.30 || 4.45 | 5.35 
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TOTAL HOURS LIGHTING 
DURING 1897. 


Biv 
va 








By Table No. 1. By Table No. 2. 


Hrs. Min 
January ....233.00 | January....4: 
February. ..187.20 | February. ..355 2: 
March. .. . . 202.00 | 
April.......170.40 | April... . ..298.50 
163.00 | May .......264.50 
140.40 | June......234.25 
151.40 | July.......243.45 
August ... 167.30 | August ....280.25 
September..174.40 | September. .321.15 
October... .200. October .. ..374.30 
November.. 205.2 November ..401.40 
December. . 220. December. . 433.45 


>> 


aS 








oe 
' 


a 
Wa ee ’ 


ng Pehl cat ner ne ina: * iii 





Total, yr.. . Total, yr...3987.45 
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To Whom It May Concern. 


SR 








: WE have learned that the makers of the “Sunlight” lamp 


assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or.elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement van, 


DREXEL BUFLDING, PHILA., PA 


Originators and Builders of the 











if 

Standard [Jouble-Superheater Lowe Water Gas Apparatus. | 
+) 

Table Showing Capacity and Number of Sets of DOUBLE-SUPERHEATER AND JUNIOR TYPES x 
(exclusive of al other forms of Water Cas Apparatus), that have been installed by The United By 
Cas Improvement Company. ie 


Year. No. of Sets. Daily Capacity. | 

i tinsinticrinintiicnsapicasnensniiane 2 900,000 Cubic Feet. | f 

hed cdeteelh: Giscenaiinndss 5 2,250,000 - 

RE ee eee 8 2,650,000 “ 7 

| RE I OT it 5,200,000 ” \ 

Shei Riacsisiintrunecistnienien 5 2,450,000 - ’ 
Ri Aciiinicncttinenaieefea i2 3,575,000 " 3 ‘ 

a a eae 21 10,050,000 ™ ian 
ee Seen ee 31 22,875,000 " | 

Eee ee eee ye te 25 15,575,000 si 

I so sniccstissagsalbebiasiineiius 20 9,875,000 a 

SRE ee 22 10,525,000 ” 

ESE LE 23 12,300,000 ¥ 
S So enascnseis +h eee 30 19,550,000 a . 

RS AR I 21 9,425,000 m y 
i a 

Total Number of Sets - 236 ay 

S Total Daily Capacity - 127,200,000 Cu. Ft. “a 
d : Total Annual Capacity, 46,428,000,000 Cu. Ft. 





Builders, Lessees and Purchasers. of Gas Works 





Pamphlets, Plans and Estimates Furnished. 
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Selected Over 


All Competitors 





WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


The Milwaukee Gas Light 


Company 


in February, 156. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we build. 


The Western Gas Construction Co. "tu 











CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Crchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 

















Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %4” to 72 
—FOR— 


Gas, Water, 
Steam, Oil, ) 
Ammonia, Etc. § 










HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 














GASHOLDER TANKS AND © The Gas Engineer's 
GAS WORKS MASONRY COMPLETE © Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOON HORNBY, F.1.C, 
J. P. WHITTIER, | Price, $2.50. 


70 Rush St., Near Division Ave.. Brooklyn, N. ¥.| A. M. CALLENDER & CO., 22 Tine Street, N.Y. Ciiy 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AN» 
AMMONIACAL LIQUOR. 





By Gzorcz Lunag. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davi A. Granam. 8vo., Cloth. Price $°. 


Orders for these books may be sent to this office. 


Ae MU. CALCLENDER & COe, 
Prue Se. N.Y. OF" 
































VE 
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NATIONAL GAS== WaTER GCo., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ) ) 
IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








srughes _ MUGAS FERN OME TROW MASE 


Is a superior natural Hydrated Oxide of Iron. For Gas Purification. 


| 


‘6 oD | Will givea higher purification per bushel than | Acts immediately, and mere efficiently 
as or S | any other material. We ship the pure Oxide Cth bay etter gurtiing agent 
7 | of Iron, containing no sawdust, thus effecting news ta: ene. 
| @ saving in freight, leaving the consumer to 


Their Construction and Arrangement, | es) tne iargest gas companies in the Week Greenpoint Chemical Works. 


| Full information, with references to many users, and prices 


delivered in any locality, furnished on application to 
se ne ee nuenceure ane HW.Dougias (ascent) Ann Arbor, Mich. |. os a su om eanne 
Distribution of Coal Gas. “" es ’ * Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


Originally written by SAM’L HUGHES, C.E. | Parson’s Steam blower, 


Rewritten and Much Enlarged by | 0B IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


Eighth Edition, Revised, with Notices of Recent Im- | P A R S O N S g A R B U R N E R ' 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sate 
A. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOVER COMPANY 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 




















provements. 


Price, $1.65. 








"es re 
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JAMES D. PERKINS. P E 33 BE I N va revs Cc 0 my F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shinments from New Work. Philadelphia. Baltimore anci Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 




















Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade.... 
Carefully ES See 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E"or the Wwear 189G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 





Washington Building, New York. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number -~ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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The Despard Gas Coal C0, 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoO Fr. EB. 
MINES, = > Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, ~ 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, cnr, BANGS & HORTON 


71 Broadway, N.Y. J 60 Congress St., Boston. 














W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner,’ Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. 1 Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, ind. 
Correspondence So.icited. 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $65.00. 














This is a valuable and important work, a ai 


of which should be in the possession of every gas | 
company in the country, whether large or small. | 
As a book of reference it will be found invaluable. | 
It is the only work of the kind which has ever | 
* been published in this country, and is most com | 
plete. Handsomely bound. Orders may be sent t 


Ae M. CALLENDER & CO.. 32 Pine St., N.1 








loin PT —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =~: Prepared for Gas Purposes. 








heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 


YFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCuLLouGgH, Prest. CHas. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA one | > # 





Since the commencement of operations by this Company its well-knowr 
Coal has been lar gely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom i.cm sulphur and other impurities. 


faemccs Office, 224 South 3d St., a Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittshburean, Pa. 























Standard Oil Company. 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GreGcory K Davin R. Day V. Prest. & Treas. 
. D. ABERNETHY. Sec. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


@=eaq 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


——_20620——_ 
Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
262 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 
































Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

Manufacturers of . FIRE BRICK « . 8 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8’s or 9's 
erected complete. 


eqreere of the Coze System of Inclined Retorts. 


801 Pine St.,_ St. Louis, Mo. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 












CYRUS. BORGMER. 


23° ST. ABOVE We PACE UAL. 4A US.A. 


Fire Brick 


AND 
Cray RETORTS*: 
























Works, 
ULOOEPORT STATION, PA. 





— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 





Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


BSuccessor to WiIittIAM GARDNER w@w Son 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces | 
and cuyolas. This cement is mixed ready for use. Economic | 
and thorough in its work. Fully warranted to stick. 








PRICE LIST. 
In Casks, 400 to 800 pounds, at ; cents per pound 
In Kegs, 100 to 200 
In Kegs less than 100 “ 


C.L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ils. 


nf 





Parker-Russell 
Mining and Mfg. GCo., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 








Materials for Gas Companies 


| We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
| the strongest heats of the furnace, and the abrasion of 
| feeding andemptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Tueo. J. Smiru, Prest. J. A. TayLor, Sec’y 
A. LamBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. - 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x 10x32. 





WALDO BRIS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 





By WILLIAM JOSEPH DIBDIN. 


With Numerous I]lustrations. 


Price, $3.00 





A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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WM. W. GOODWIN, Prest. Oo. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 





Single Cylinder. 


impulse Every Revolu- 


Beas 


SD) Aes 


tion. 
(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


[solated Electric Plants. 





Tandem 

» Cylinder. 

7 Impulse 
Every 

), Stroke 
100 to 1,000 
Horse Power. 


For Central 





a Stations and \ 
all work ing 
requiring F- 
extreme Aa 
im ° ; : 
steadiness. ip 
\SS. Be 
ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling i 
i, the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston H 
og rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a \ A oi 
4 slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
& cam-shaft, giving positive movement to every working part. Tube or electricignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for P 
- the past eight years. Address  w W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 


THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
‘Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 




















INCORPORATED, 
Ly Conestoga phere it alee again JTRGH, PA. 
F. L. SLOCUM, Pres’t. 
Gas Works Machinery f all kinds, 7 SAML WOODS, Sec’y. 
¥ pMTSBURGH ‘SHER SCRUBBER, 
Ly 





ENTS FOR 


FELDMANN, “AMMONIA MACHINE, 


Yor pr peer Sulphate, Aqua ‘oan ide 
oa Ge mecate: ated Liquo 3. 


The Erection of Bi-Product ons Ovens 
a Specialty. 


creer stteoosmima Faux System of Recuperative Benches. — 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Ker Murray Manufacturing Company, 
Steel Gasholder Tanks, 


Since, DousLe AND | RIPLE-LIFT CLASHOLDERS, 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers; Serubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside ScreWax« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 











































Address, 


|) KERR MURRAY MANUFACTURING CO. 


E"*ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 














, == So 


triple, Double & Singe-Lil ss WY) Ls ’ sania 
, 4 Z oy | RS, 
GASHOLDERS. Oy Zs iS AeA 











CONDENSERS. 











[ron Holder Tanks, 





Scrubbers, 





ROOF FRAMES. 
bench castings 








Wh YD) eee 























Girders. Sree oo 
OIL STORAGE TANKS , 
BHAMS Boilers. | 
= ar = == SSS —_— --— \ 
Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. ‘ 
/ 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. a 











‘5 . 
Gas Works Designed and Constructed. Na 
—— = — 2 
FS, PRACTICAL HANDBOOK ON 35 
as 

GAS ENGINES ( 
Aas i f 

iL 

nN With Instructions for Care and Working of the Same. / 


By G. LIECKFELD, C.E. 


a eens 
a be " 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York 
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Millville, N. J. % C ENGINEERS, 
Poundri«s and Works: { Florence ~ R D W. O O D Sz O IRON FOUNDERS, 
Saméen, ° e s s MACHINISTS 


cemmmnaninanaa 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! cas fioLpERS 


eet eee Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


ii CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT Sheree PREVERTES 


FOR CAS HOLDER CUPS. 


SENCH WORK. PLATE GIRDERS. | HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction - and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 











MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Seer nents New York Gity. —orficts- Bridge & Ogden Sts., Newark, N. J. 


pei The Continental Iron Works, 








THOMAS F. ROWLAND. President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gras Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
—————"— BENCH CASTINCS, RETORT LIDS.” 


Hydraulic Mains, Condensers. Scrubbers 
Purifiers. Valves. Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


! ! é ott ee 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 
THE LOOMS Pears |: vecncee csr scnnmns «enero 
dow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass.,'and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, "Pa. tes, QSRVIOR CLEAMEOS, DAIP BeUES ant EratiT 


Tne Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


~ : f 
Plans and Estimates Furnished. Co. A. GEFRORER.,. 


BURDETT LOOMIS, -— = Hartford. Conn. | 248 MN. Sth 8t., Phila., Ps: 


















Oct. 11, 1897. American Gas Light Zournal. 595 

















9 Fa na Mw Para 
oa nr cwaway eae H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established i851. 
Single, Double and Triple-Lift 


GASHOLDERS, — | 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 






a ke eee 












Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE’S SONS, 


AGENTS FOR 


Th Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has-been before the American-Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until-to-day it stamds at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubie feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 


Metete*etetetete® 
We 


“ah, “Sa pee 
~~. \ - * 
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4. MOOPVOE 
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W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited, 


Formerly with the Continental Iron Works. 2 6 9 Fr ont St re et, East. Toron to, Cana da. 


paren” 








s Draughtsman and Constructing Engineer. | Encpuicoens oF THe IMPROVED LOWE WATER GAS APPARATUS. 
Drawings Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin] of Oil, Anthracite Coal, Gas 
eee TE ee House or Oven Coke. 
S, Utfice, No. 245 Broadway, N. ¥. City. | New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plans and Esatimates Furnished upon Application. 
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| WM. HENRY WHITE, 


Is No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


~ | GAS, WATER, AND ELECTRIC-LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 
Plans and Estimates Furnished. 


we 


| 
ee 


no 
6 fe 





Ps: 


American Gas Light Journal, Oct. 11, 1897. 


ATFs, 1842 = Delly & Fowler, = 1887 
= Bee] . LAUREL IRON WORKS. 
<| eee Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















E Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, “°Gregon iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 

















J LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





———— 
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The contract was completed and the 
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BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


_Contractors for 
Complete Works. 











ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 
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THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 











Davip Leavitt HouGu, 
26 CORTLANDT bi N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 











WARREN FOUNDRY 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., etc 

















CASTIRN OFFICE : WESTERN OF rice 
NEW YORK, CHICAGO, 
192 BROADWAY. 


DRUMMo<==* 
es ~ 








| GEORGE ORMROD, Mangr. & Treas., Emaus. 
JOHN DONALDSON, Prest., Bete Bldg. -» Phila., Pa 


EMAUS PIPE FOUNDRY. 


TONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc- 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO, - - 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOKS. 








GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to ee ere, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 

Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4 

IRONWORK: Practical ‘emnettane of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their fe Construction, Plant and 
Machinery. 

PRAOTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 

LI = FUEL FOR MECHANICAL AND oy) mazes 

% RPOSES. By E. A. Brayley Hodgetts. $2.50 

( oa SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 


THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
lesired, upon receipt of order. 


books sent C.O.D. 


HEAT A MODE OF MOTION. By John Tyndall $-. 

THE MANAGEMENT OF SMALL GAS WORKS. By 
CU. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS, By Dr. R. 
Arnold. $2 

a OF GAS WORKS, by Walter Ralph Her- 
ring 2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A Bays y ON THE COMPARATIVE COMMERCIAL 

LUES OF GAS COALS AND CANNELS. By D. A. 

pA sg $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLU MINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASON RY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50. 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


AM#&£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT: A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 
ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with Special Application tc 
Electric Lighting. By A. Palaz,Se.D. $4. 
ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 


Philip Atkinson. $1.50. 
a > TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 
MAGNETISM AND ELECTRICITY. By J. Overend. 40c¢ 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE.E. $6. ‘ 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order No 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


tue best facies for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furni 
liable work and answer orders 


promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron¢ St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














~m— “Perfect” Gas Stoves —z- 








METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 





Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 








SUPERLATIVES COME NATURAL 


to the Advertiser—but when we say 


The Keystone [lteter is Best 


in service, construction, appearance, and longest lasting, smoothest running, most accurate and “cheapest in the 
end” as well as at the beginning, we are only repeating the lesson some of our enthusiastic patrons have taught us. 


WoW trv them! 


KEYSTONE METER GO., zoversrozp, pa. 


BARTLETT LAMP MFG. GO., 66 W. Broadway, N. Y. Gity. WIESTER & CO., 17 & 19 New! Montgomery St., S. Francisco. 
Agents for New York, New Jersey and Connecticut. Pacific Agents. 
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THE AMERICAN METER CoO. 








Established 1834. Incorporated 1863. 
VET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactorices: GAS STOVES. - Frc ee 
SUGG@’S ““STANDARD” ARGAND BURNERS, a 
512 West 22d St., N. ¥. SUGG’S ILL UMINATING POWER METER, 810 Nor.) Second Street, St. Louis, 
Arch & 22d Sts., Phila. Wet Meters with Vizar’s “ Invariable Mcasiring”’ Drum, 222 Sutter Street, San Francisco 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


=_—— METERS REPAIRED.» 


. PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED 


D. McDONALD & CO., 


Established 1854. 











651i West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


ae Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


jeu: Config 


Detroit, Mich. 
Manufacturers of Gas Meters of the Highest Quality, 


METER REPAIRING A SPECIALTY. * SEND FOR OUR PRICE LIST. 


tine 
us. 





Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The advertisement of : 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 








For smooth and quiet running. ; 
U UAT E D For simplicity of construction and grace in design. 
For general reliability. 


j + Senn oeneesegesesecaesoeossesoscocosvocesoveosecocecooesece sedbeecegmapeesseesSopeelvoepe For close regulation of power. 
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. flirect foupled “OTTO” (las Engine and jynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 338d & Walnut Sts., Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





“iH 






=~ 


a 











“EN ¢ 





